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MO PHONG VA PANH GIA ON PINH PONG CUA HE THONG
PIEN NHIEU MAY PHAT

Doan Thanh Canh!
TOM TAT

Bai bdo trinh bay phirong phép danh gid 6n dinh ddng théng qua mé phéng va phwong
phdp xdc dinh thoi gian cdt t6i han dwa trén Idp lién tiép va giam budce tim kiém trong moi
bude ldp. Phirong phdp nay duwoe kiém chimg qua cac hé thong dién mau IEEE 9 mit va hé
thong dién mau 39 mit. Két qua mé phong cho thay, chicong trinh tinh thoi gian cdt t6i han
(CCT - Critical Clearing Time) cho phép xdc dinh CCT mét cach tuwong doi hiéu qua, la co
SO tin cdy dé danh gid on dinh dong cua hé théng dien.

Tir khoa: Hé thong dién, on dinh dong, thoi gian cdt t6i han.

1. DAT VAN BE

Mot trong nhitng muc ti€u cua hé théng dién (HTD) la cung cép dién lién tuc va tin
cdy toi1 khach hang. BJ tin cay cua h¢ théng dién phu thudc vao kha nang chiu dung céc
su ¢b nhu ngan mach hodc bi mat cac phan tir quan trong nhu dudng day, tram bién ap dan
dén thay d6i ché do lam viéc. Cac hé théng dién hién nay da co nhitng budc phét trién
nhay vot vé cong suat cling nhu quy mé lanh thé [4]. Tuy nhién, do quy mé lanh thé rong
16n, cac hé théng dién kho tranh khoi cac su c¢d. Pon cir nhu sy ¢ mét dién mién Nam
Viét Nam dién ra ngay 22 thang 5 nim 2013 gay thiét hai nang vé kinh té voi hon 8 triéu
khach hang bi anh hudong 1a mét minh ching r6 nét. Qua su cb nay cho théy tam quan
trong cua viéc phan tich 6n dinh va an toan trong cong tac van hanh hé théng dién. Bén
canh do, dé thi truong dién tién dan dén mot thi truong mo va canh tranh thi vi¢c duy tri
6n dinh hé thdng dién ¢ y nghia rat quan trong va phai dugc dic biét quan tim. Bai viét
nay giéi thiéu mot phuong phap hiéu qua dé danh gia on dinh dong ciia hé thong dién do6
1a: ung dung chuong trinh tinh thoi gian cét toi han két hop moé phong danh gia on dinh
dong cua hé théng dién.

2. NOI DUNG NGHIEN CUU

Trén ly thuyét, on dinh dong ctia hé théng 1a kha ning cua hé thong duy tri ché do
quay dong bo cac may phat sau nhitng kich dong 16n. Sau cac su ¢b ngin mach, qué trinh
chuyén dong cac may phat c6 dong bo hay khong dong bo thuong duoc thé hién 13 trong
khoang 2 - 3 gidy, co khi chi trong vai chu ky dau sau khi sy ¢6 duogc giai trir [7]. Thuc té
cho thiy ring néu cac may phat mat dong bo tir chu ky dau tién ciia qué trinh qua do, thi
xem nhu hé thong da mat on dinh.

! Gidng vién khoa Ky thudt Cong nghé, Truong Pai hoc Hong Pirc
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Hinh 1. Panh gii 6n dinh dong hé thong dién

Viéc tinh toan on dinh dong nham muc dich tim duoc thoi gian cit t6i han dé chinh
dinh role bao vé. Thoi gian cit toi han 1a thoi gian néu role bao vé cit ngén mach sém hon
n6 thi hé théng s& 6n dinh dong [1].

C6 nhiéu phuong phap duoc sir dung dé danh gia on dinh dong cia hé théng dién
[1,4,6], tuy nhién gi6i han trong bai viét nay tac gia sir dung mod phong bang phan mém
MATLAB két hop chuong trinh tinh thoi gian cét toi han dé danh gia on dinh dong. Cac két
luan dugc dua ra khi so sanh goc rotor cia may phat voi tdm quan tinh COI (Center Of
Inertia). Gii han trong bai viét nay tac gia st dung phuong phap chia d6i dé tim thoi gian
cat toi han CCT véi luu d6 thudt toan cho nhu hinh 2 [2].

Chon t=t, dulén

M6 phong

Panh gia 6n dinh
4

Yes (k=1)
At® = At

() _ (k=) )
t =t + At 110 = ¢ kD _ A

No

Hinh 2. So' d6 khdi tinh thoi gian cit t6i han
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Pé tién hanh danh gia 6n dinh ciia cac hé théng dién mau lan luot thuc hién voi kich
ban sy c6 ngin mach 3 pha tai diu cuc cac mdy phat va sa dung phin mém
MATLAB/MATPOWER [7] va MATDYN [5] dé mé phong danh gia 6n dinh dong cho hé
thdng dién mau IEEE 9 nit (3 may phat) va IEEE 39 nat (10 may phat). Thoi gian kéo dai
su ¢d 12 0,33s va thoi gian giai trir s ¢d 12 0,35s.
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Angle [deg]

cat

Céc két qua duogc thé hién trén cac hinh 5 dén hinh 8.
Céac két qua tinh toan cho hé théng dién 3 may phat:
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Hinh 5. Quan hé giira géc rotor may phat Hinh 6. Quan hé giira géc rotor may phat
va thoi gian khi may phat s6 2 su ¢6 va thoi gian khi may phat s6 3 sw c6

Céc két qua tinh toan cho hé thong 10 méay phat:
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Hinh 7. Quan hé gitra géc rotor may phat Hinh 8. Quan hé¢ giira géc rotor may phat
va thoi gian khi may phat s0 6 sur co va thoi gian khi may phat s0 7 sw b

Céc két qua md phong cua ludi 3 may phat va ludi 9 may phat cho thay, véi thoi gian
lua chon ban dau 13 0,33s thi hau hét cac su c6 dugc xét déu dan dén mét én dinh goc

léch (may s 2 - voi hé thdng 3 may phat; may sé 2,7,8,9 - voi hé thdng 10 may phat). Vi
vay, co thé str dung gia tri ndy lam gid tri ban dau cho chuong trinh tinh toan xac dinh CCT.
Pong thoi, su thay d6i ciia CCT theo sy bién thién cua cac thong sé ché do xac 1ap ciing
dugc khao sat. Do c6 rat nhiéu thong s ché do xac 1ap, trong ndi dung bai bao nay chi xét
dén su anh hudng ciia mot s6 thong sd chinh nhu cong suét tac dung cia may phat, cong

suat phan khang cua may phat trude su co.

Céc két qua tinh toan CCT dugc thé hién trong bang 1 va bang 2 dudi day.
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Bang 1. CCT khi cac may phat sw ¢6 véi luéi IEEE 9 nit

May phat P, (MW) CCT (s) Py méi (MW) CCT sau khi thay d6i P (s)
2 (nut 2) 163 0,36047 193 0,14016
3 (nat 3) 85 - - -
Bang 2. CCT khi cac may phat sw ¢6 véi lwéi IEEE 39 nat
May phat P, (MW) CCT (s) P, méi (MW) CCT sau khi thay d6i P (s)
1 (nut 30) 250 0,26047 150 0,25734
6 (nit 35) 650 0,20578 550 0,22453
7 (nat 36) 560 0,18234 460 0,23234
8 (nht 37) 540 0,18234 440 0,21672
9 (nit 38) 830 0,08859 530 0,26828

Céc két qua trén cho thiy, cong sudt phat ciia may phat trude sy cd c6 anh huong dang

ké dén thoi gian cat t6i han CCT. Pay 1a két qua hop 1y, boi theo phwong phap can bang
dién tich, viéc gidm cong suit tuabin s& co tac dung lam tang dién tich ham tdc sau su cb.

3. KET LUAN

Noi dung trén trinh bay phuong phap tinh thoi gian cit t6i han dya trén mé phong qua

trinh qua d6. Cac két qua mo phong cho thiy, phuong phap xac dinh CCT duya trén lap lién
tiép, va giam budc tim kiém trong mdi budc lap cho phép xac dinh CCT mot cach twong ddi
hiéu qua. Cac két qua nay duoc ding lam co s¢ danh gia d6 6n dinh dong cua hé thong dién
va cho phép nguoi van hanh c6 nhitng diéu chinh phi hop trong qua trinh van hanh ciing
nhu quy hoach nham néng cao d6 tin cay cho hé thong dién.

[1]
(2]
[3]
[4]

(5]
[6]

[7]
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SIMULATION AND ASSESSMENT OF THE TRANSIENT
STABILITY OF MULTI-GENERATORS POWER SYSTEM

Doan Thanh Canh

ABSTRACT

In order to ensure the transient stability of the power system, it is essential to evaluate
the system ability to maintain synchronization after a large and small disturbance. This
paper presents the transient stability simulation method and the critical clearing time
determination method based on consecutive iterations and reduction of the searching step
in each iteration step. These methods were tested on the 9-bus IEEE and 39-bus IEEE power
systems. Tested results show that the critical clearing time (CCT) was efficiently determined;
it is a reliable basis for evaluating the transient stability of the power system.

Keywords: Power system, transient stability, critical clearing time.
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PHUONG PHAP PHAN LAP VA PQC TRINH TU GEN ITS
LOAI LAN KIM TUYEN (ANOECTOCHILUS SETACEUS BLUME.)
TAI THANH HOA

Lé Pinh Chic', Nguyén Thi Hién?
TOM TAT

Lan kim tuyén Anoectochilus setaceus Blume thudc chi Anoectochilus, ho Lan -
Orchidaceae la lodi thuwce vdt quy hiém, nhung dang bi de doa tuyét ching cao do khai théc
qud mike. Trong bai bdo nay, ching t6i miéu ta phwong phdp tach chiét DNA va xdc dinh
trinh tw doan ITS (Internal transcribed spacer) thudc hé gen nhdn cho 4 mdau Lan kim tuyén
duwoc thu tai Khu bdo ton thién nhién (KBTTN) Xuan Lién va Pu Luong, Thanh Hoa. Muc
dich ciia bai bdo nham cung cdp mot quy trinh hiéu qua cho viéc xdc dinh trinh tw gen ITS
lodi Lan kim tuyén va cé thé ap dung cho nhitng lodi ciing chi. Pdy la buéc thire nghiém
quan trong, nham xdc dinh dir liéu trong ké hoach nghién ciru hé thong hoc phdn tir va tién
héa phdn tir chi Anoectochilus. Két qua, trinh tw DNA viing ITS dd dwoc xdc dinh thanh
cong cho 4 mau nghién ciru, kich thiede thu dwoc la 643 nucleotide. So sanh véi div liéu ving
gen ITS cho thdy Lan kim tuyén Anoectochilus Setaceus Blume c6 mirc @ tuwong dong cao,
161 99% voi cac lodi ciing chi A.albolineatus, A.lylei, A.formossanus va A. koshunensis. Két
qud nghién civu la lan dau tién cung cap cdc dir liéu phén tir cho loai Lan kim tuyén véi mau
thu ¢ Viét Nam. Pdy ciing la mét diF liéu cho phén logi va nghién ciru nguon goc phat sinh
lodi, cung cdp cdc théng tin hitu ich cho chién lwge bdo ton.

Tir khéa: Lan kim tuyén (Anoectochilus setaceus Blume), trinh ti gen ITS, mé vach DNA.

1. DAT VAN BE

Lan kim tuyén 6 s6 lugng it, moc rai rac tai mot s6 khu rung nui cao va bi khai thac
trai phép qua mirc, vi vy Lan kim tuyén da duoc dua vao Sach d6 Viét Nam nam 2007, xép
hang EN Ala,c,d va dugc Chinh phti dua vao Nghi dinh 32/2006/ND-CP [1] & nhém bi cAm
khai thac str dung véi muc dich thuong mai.

Mit khac Lan kim tuyén 1 cay thudc c6 tac dung ting cudng stc khoe chira viém
gan mén tinh, suy nhugc than kinh [3], gin ddy loai ndy duoc phéan tich hoa hoc va xéc
dinh c6 cac chat quercetin, isoharmnetin-3-O-beta-D-glucopyranosid, kaempferol-3-O-
beta-D-glucopyranosid, 5-hydroxy-3'-4'-7'-trimethoxyflavonol-3-O-beta-D-rutinosid va
isorhamnetin-3-O-beta-D-rutinosid... c6 kha ning chéng ung thu [8].

Noi sdng va sinh thai ciia Lan kim tuyén (dnoectochilus setaceus Blume.): Moc rai rac
trong rung nui da voi, noi am, doc theo khe sudi, & do cao 250-700m, tranh néng truc tiép,

! Gidng vién khoa Khoa hoc Tu nhién, Truong Pai hoc Hong Pirc
2 Gido vién Truong Trung hoc phé théng Ddo Duy Tir, Thanh Hoéa
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than va 14 mau tim, trén mdi chiéc 14 ¢ tir 3 dén 5 soc doc. Lan bo trén mat dit cao 10-20cm,
phan non hoi ¢6 16ng thwa; 14 hinh tréi xoan hay hinh trimg, tron & gbc, phién 14 dai 3-4cm,
rong 2-3cm, mit trén mau nau thim cé vét vang & gitra va mau hong nhat trén cac gan, mat
dudi mau nau nhat, cudng 14 dai 1-2cm, & gdc rong ra thanh be 6m ldy than; tir thang 10-12
14 mua hoa cuia Lan kim tuyén, cum hoa dai 5-7cm, mang 5-10 hoa mau hong khé to (dai c&
2,5cm); canh moi dai 15mm, mang 6-8 ria mdi bén, ddu mdi ché ddi thanh 2 thuy hinh thuon
tron dau; bau dai 13mm, c¢6 16ng thua; tai sinh chi yéu bang chdi cua than ré.

Gan day trong cac nghién ctru phan loai thuc vat & mtc do loai, ving ITS 14 locus
duoc giai ma phd bién nhat. Vung ITS ¢6 hiéu qua cao trong nghién ctru phan loai nhiéu dbi
tuong thuc vat va nam (ngoai trir duong xi), va day 1a mot locus dugc st dung doc trinh ty
v6i DNA ngén (Stoeckle et al, 2003) [11]. O mtrc d6 loai, ving ITS c¢6 mirc d6 da dang cao
(khoang 13,6% giira cac loai gan giii) va di dugc chirmg minh trong hau hét cac nghién ctru.
Thuén lgi ctia ving ITS 1 ¢ thé nhan ban theo hai doan nho hon (ITS1 va ITS2) nim hai
bén vai locus 5,88, diéu nay rat c6 ¥ nghia khi nhan ban cic mau bi hu hai. Ving ITS ciing
dd duoc ching minh c6 murc d6 bién dbi thap bén trong loai (Baldwin et al, 1995) [5].

Ngay nay voi su hién dién caa trén 100.000 trinh ty ITS (tinh dén 12/2016) dwoc cong
b6 trén ngan hang Genbank, day 1a ngudn tu liéu c6 gié tri, md ra nhimg trién vong 16n cho
nghién ciru giam dinh loai, s6 lwong céc trinh tu van tiép tuc duoc bo sung hang ngay.

Véi nhitng 1y do trén chiing toi phan 1ap va doc trinh tu ving gen ITS cho 4 mau Lan
kim tuyén ¢ Thanh Hoa. Két qua ciia nghién ciru s& 13 co so cho viée sir dung quy trinh dé
phan 1ap vung gen ITS va cac vung gen khac cho céc loai thudc chi Anoectochilus. Pay sé
12 ngudn dit lidu dé cho chiing toi thuc hién mot phén tich tong thé vé ngudn gde phat sinh
loai phan tir (molecular phylogeny) cho chi Anoectochilus.

2. NOI DUNG NGHIEN CUU
2.1. Vat liéu va phwong phap
2.1.1. Poi twong nghién ciru

Khao sat thuc dia duge tién hanh tir thang 6/2016 dén thang 8/2016 tai Khu bao ton
thién nhién Xuéan Lién va Pu Luéng. Mau 14 non thu tai thuc dia dugc cho vio trong tii bao
quan c6 chira hat hut am silicagel, tai phong thi nghiém miu duoc bao quan & -20°C trude
khi mang tach chiét DNA. Bén mau dwoc nhan dinh hinh thai 13 loai Lan kim tuyén, thong
tin mau nghién ctru chi tiét bang 1.

Bang 1. Théong tin ciAc miu sir dung trong nghién ciru phan tir

TT|  Kyhigumiu | — % (N)T"’a (12 e ] Poeo Dia diém
1 XL1 199052° | 1049058 650 | KBTTN Xuan lién
2 XL2 199052" | 104°058° 650 | KBTTN Xuan lién
3 PL1 20°21° 105° 02° 570 | KBTTN Pu Luong
4 PL2 20°21° 105° 02° 570 | KBTTN Pu Ludng

12
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Trinh tu cap moi ITS, chi tiét bang 2.
Bang 2. Trinh ty cip mdi ITSF va ITSR

: ‘ Kich thuo :
Tén mdi Trinh tw mdi (5°- 3°) IROC ) Neudn
theo ly thuyét
i1s |ITSF_| AGGAGAAGTCGTAACAAGGTTICC | Sun et al.,
ITSR | GATATGCTTAAACTCAGCGGGTC P 1994 [9]

2.1.2. Phwong phap nghién ciru

Tdach DNA téng sé

DNA téng sb duoc tach chiét tir 14 non cua cidc mau Lan kim tuyén thuc hién theo
phuong phap CTAB cua Doyle 1987 [7] ¢6 cai tién.

Bude 1. Lay 1g 14 non nghién trong nito 16ng thanh bot min. Thu 75mg mau di nghién
min vao eppendorf 1,7ml.

Buée 2. Thém vao mdi dng 500ul dém chiét (bao gdm céc thanh phan: Tris - HCI
100mM; EDTA 20mM; CTAB 2%; NaCl 1,4M; nudc voi pH =8,0), mix nhe, u ¢ nhiét o
60°C trong vong 2 gio (30 phiit dao nhe dng 1 1an). Sau khi ¢ xong, 1dy ra dé ¢ nhiét do
phong 5 phut.

Buée 3. B6 sung dung dich hdn hop chloroform-isoamylalcohol (24:1) vao méu theo
ty 18 1:1, ddo déu 6ng trong 15 phit. Li tAm trong 15 phut, véi toc d6 12000 vong/phut &
4°C. Hit can than dich trong & pha trén sang 6ng eppendorf 1,7l méi.

Buoc 4. Lap lai budc 3.

Bu6e 5. Thém isopropanol lanh vao mau theo ty 1¢ 1:1, mix nhe, tia DNA & -20°C cho
1 gio. Sau d6 li tAm trong 15 phit, véi tbe d6 12000 vong/phut & 4°C, loai dich thu tua.

Buée 6. B6 sung 600p] con 70%. Li tam 10 phut, 12000 vong/phit & 4°C, loai bo dich
thu tua (13p lai 2-3 1an), lam kho & nhiét d6 phong 30 phit (hodc bang may nhiét & 50°C
trong 10 phut) roi hoa tan DNA trong 100 ul dém TE (10 mM Tris-Cl, pH 7.5. 1 mM EDTA).
Bao quan ¢ ti -20°C dén khi st dung.

Nhén gen ITS bang ki thudt PCR

Poan gen ITS duogc khuéch dai béng k¥ thuat PCR vdi cap mdi dic hiéu ITSF/ITSR
duogc thyc hién trén may PCR T100 thermal Cycler Bio-Rad. Phan tng dugc thuc hién voi
tong thé tich 25u, bao gém cac thanh phan: 12,5u] Maxter Mix 2X (Thermo -Sientific),
111 moi mdi loai, 11l DNA khudn va 9,5ul nuée dé ion. Chu trinh phan tmg PCR dugc thuc
hién bao gdm: Bién tinh khai dong ¢ 94°C trong 4 phut; lap lai 35 chu ki bao gdm: bién tinh
& 94°C trong 30 gidy, gan mdi & 55°C trong 40 gidy, tong hop va kéo dai & 72°C trong 40
gidy; phan mg két thuc & 72°C trong 10 phut va bao quan mau & 4°C.

Pién di kiém tra san pham PCR-ITS

San pham PCR duoc dién di trén agarose 0,8% va sau d6 ngam trong Ethidium
bromide trong 10 phtt trudc khi quan sat dudi may soi UV va chup anh.
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Tinh sach san pham PCR

San pham PCR duoc tinh sach bang Kit GenJET PCR Purification ctia hing Thermo
Scientific.

Phan tich sé liéu

Céc trinh tu ITS thu dugc ctia mau nghién ctru dugc so sanh vaéi trinh ty trong ngan
hang gen bang cong cu tim kiém BLAST. Do 4 miu c6 trinh tu DNA ving ITS tuong dong
100% nén chung t6i chi thyc hién mat lan tim kiém.

Trinh ty ITS clia 4 mAu nghién ciru cing v&i trinh ty ITS ldy tir Genbank ciia céc
loai ¢6 mirc d6 twong ddng cao nhit trong két qua tim kiém bang BLAST, duoc sip xép
lai (Alignment) bang chuong trinh Clustal v1.8 trong Bioedit va tao cdy phat sinh loai
Neighbor -Joining bang pham mém MEGAS5.2.2.

2.2. Két qua va thao luin

2.2.1. Két qua

Chung t6i da tach chiét DNA tong s6 va thuc hién thanh cong phan tmg PCR cho 4
mau nghién ciru theo quy trinh néu trén. DNA tong s6 khong c6 mau va hoa tan hoan toan
trong dung dich TE.

San pham PCR c¢6 ham lugng cao va cho 1 bang sic nét (hinh 1). Kich thudc wéc
luong vao khoang 700bp so v6i thang chuan DNA.

1 2 3 4 M

750 bp
500 bp

Hinh 1. Két qua PCR 4 miu vé6i cip moi ITS
(Giéng 1: XL1, giéng 2: XL2; giéng 3: PLI; giéng 4: PL2, M: Marker 1kb)
Trinh tw DNA ving ITS ctia 4 mau nghién ctru d dugc giai trinh ty thanh cong véi kich
thude thu dugc 1a 643bp. So do dién di giai trinh tu cho cac dinh huynh quang r& rang, khong
¢6 dot bién poly nucleotide (su 1ap lai trén 10 nucletide cing loai lién tiép ¢ thé lam phan tmg
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PCR bj dig lai, trong truong hop nay phai doc trinh tu 2 chiéu dé thu dugc d6 dai day du cia
doan san pham). Bon mau nghién ciru thu dugc ¢ trinh tw DNA twong dong 100%.

Trinh tg gen ITS dugc BLAST trén ngan hang GenBank (https://blast.ncbi.nlm
.nih.gov/Blast.cgi?PAGE_TYPE=BlastSearch). Do trinh tu 4 mau twong dong 100%, do d6
chung t6i chi thyc hién mot lan tim kiém BLAST. Két qua tim kiém thu dugc mirc d6 tuong
dong di truyén gitta Lan kim tuyén thu & Thanh Hoa va trinh tw Genbank: 1) Tir 99 - 100%
v6i loai Lan kim tuyén A.setaceus (tén ddng nghia 13 A.Roxburghii); 2) 99% voi cac loai

Anoectochilus albolineatus, Anoectochilus formosanus, Anoectochilus koshunensis.

mé sb trinh tur

el triing khew trong GenBank

trinh_tw
2 Nucleotide BLAST:Seaic X ) =2 NCEI BlastNucleotide S+ X miurc dé tU’o’ng déné’-—”
€ S C | @ secure | httpsy/blastncbinim.ningov/Biastcg di trUyan\‘ Qx| 0O
1i Alignments [BDownload v GenBank Graphics Distance tree of results

tén loai o Max | Total [Query| E ;
(hai Chl"J‘*déu tién) Description score L scors | lsover | valoe Ident || Accession
Ancectochilus sp. HH 18S fibosomal RNA gene, partial sequence: internal transcribed spacer 1. 5. 1188 1188 |100% | 0.0 |100% (|GQ328776.

¥ |Anoectochilus roxburghii isplate FJ 18S ribosomal RNA gene. partial sequence: internal transcrier 1188 1188 |100% | 0.0 |100% ||GQ328774.

¢ |Anoectochilus albolineatus|voucher SM003 internal transcribed spacer 1. partial sequence: 5.85ril 1182 1182 |100% | 0.0 | 99% ||JN166058.1

¢ |Anoectochilus lylel vouchet SM011 internal transcribed spacer 1. partial sequence: 5.8S ribosomal 1177 1177 |100% | 0.0 | 99% |[|JN166080.1

¥ |Anoectochilus formosanus lvoucher SCMR9412004 18S ribosomal RNA gene. partial sequence: in 1177 1177 [100% | 0.0 | 99% ||GQ326668

¥ |Anoectochilus formosanus |isolate TW 18S ribosomal RNA gene. partial sequence: internal transeri 1177 1177 |100% | 0.0 | 99% ||GQ328777.
Ancectochilus sp. GX 18S ibosomal RNA gene, partial sequence: internal transcribed spacer 1. 5. 1177 1177 |100% | 0.0 | 99% ||GQ328775.

¥ |Ancectochilus formosanus|18S ribosomal RNA gene. partial sequence: internal transcribed spacer 1177 1177 [100% | 0.0 | 99% |lAY062780.1

# |Anoectochilus formosanus [cultivar Miaoll 18S ribosomal RNA gene. partial sequence: intemal trant 1171 1171 [100% | 0.0 | 99% (|KR815833.

[#] |Anoectochilus roxburghii citivar Qingyuan 18S ribosomal RNA gene, partial sequence: internaltra 1171 1171 |100% | 0.0 |99% |[|KR815828
Anoectochilus sp. WS 18S|ribosomal RNA gene. partial sequence: internal transcribed spacer 1.5 1171 1171 |100% | 0.0 | 99% [|GQ328778.
¥ |Ancectochilus koshunensig 18S riposomal RNA gene. partial sequence: intemal transcribed space 1171 1171 |100% | 0.0 |99% ||[EU700340.4
Anoectochilus sp. 22-ZZ-1 /188 ribosomal RNA gene. partial sequence: internal franscribed spacer 1168 1168 | 98% [ 0.0 | 99% ||KE425504.1

Ancectochilus roxburghii ciitivar Wencheng 18S ribosomal RNA gene. partial sequence: internaltr 1166 1168 |100% | 0.0 | 99% [|KR815829

Hinh 2. Két qua tim kiém BLAST trén ngin hang dir li¢u qudc té ciia miu nghién ciru

Thong tin tir két qua tim kiém BLAST cho théy, doan trinh DNA ma chung t6i phan
1ap dugc chinh x4c 1a vung ITS. Muc do trung khép trinh tu 1a 100% trong cac trinh ty dugc
Iwra chon d& so sanh (céc trinh tu tich chit v hinh 2). Két qua ciing cho thay, sy giéng nhau
vé mit di truyén gitta cac loai ho hang gin v&i Lan kim tuyén A.sefaceus 1a kha cao. Mtc
tuong dong cao 1én dén 99% cho thdy khé c6 thé tach biét dugc riéng ré cac loai trong nhom
nay néu chi dua vao dit liéu trinh ty ving ITS. Két qua thé hién tuong ty trén cy tién hoa
suy luan theo phuong phap NJ (hinh 3). Cay NJ khong tach biét duoc cac loai. Bon mau Lan
kim tuyén thu dugc ¢ Thanh Hoa va mau Lan kim tuyén c6 mi s6 Genbank GQ328774.1
cung tao mot nhém véi gid tri bootraps cao (86%), tuy nhién nhom nay ciing chtra loai
Anoectochilus albolineatus (JN166058.1). Cac trinh tu con lai cua cac loai 4.formosanus,
A.lylei, A.koshunensis va ké ca trinh ty KR815828.1 ctia Lan kim tuyén A.setaceus déu nam
trén mot dudng thang dimg va khong tach biét duge v6i nhau thanh cac nhom 16 rang. Gia
tri boostraps nho, khong cé y nghia (do nhé hon 50%) cho thay chi dit liéu DNA ving ITS
chua du dé boc 16 duoc mdi quan hé phat sinh giita cac loai cia nhom nay.
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A. setaceus(roxburghii) GQ328774.1
— A. albolineatus JN166058.1

86 | PL2

PL1

X2

X1

— A. formosanus KR815833.1

14

A. setaceus (roxburghii) KR815828.1
E{ A. koshunensis EU700340.1

20| A. lylei JN166060. 1

A. formosanus GQ396668.1

A. formosanus GQ328777.1

A. formosanus AY052780.1

Rhomboda abbreviata KT344110.1

10

0.005

Hinh 3. Ciy phat sinh loai suy luin theo phwong phap NJ véi s6 lan Lip lai bootraps 1a 1000.
Loai Rhomboda abbreviata dwgce sit dung lam outgroup. Cay NJ khong phan tach dwge
Lan kim tuyén va cac loai gin giii

10 20 30 40 50 60
XL1 GGATGACTTT GGATAACACG TGAACATTTG
ACGGCGGTTG CTGTCTATAA ACACCATCCA
X2 e e et e e e
PLL e e s e e e
PL2 e e s et e e
A.setaceus(roxburghii)GQ328774  ..cceeevt cveeieen e et e eeaeens
A.setaceus(roxburghii) KR815828 ..ot cooiiiiet et et ceiereies ceiieens
A.albolineatus IN166058.1 ..ottt et ceteees ceteeeees ceriveens
Alylei INTO6060.1 et et s e eereeaes eeraeeeeas
A.formosanus GQ396608.1 ..ot et et s e e
A.formosanus GQ328777.1 it e et e e e
A.formosanus AY052780.1 oo e et e e e
A.formosanus KR8I5833.1 ..ot ot et cereees cveeeies ceveeeans
A.koshunensis EU700340.1 oot oot ceeeeits creeeeiee cevveeees ceveeenns
70 80 90 100 110 120
XL1 TCTATTGGCC CCTCTTGATT GAGGCAACAA
TAAAAAGATG GAGGGAAAAA CAACTCGGGC
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X2 e e et e e e
PLL e s s e e e
PL2 e e s e e e
A.setaceus(roxburghii)GQ328774 ...ccccves cieeeies e e e e
A.setaceus(roxburghii) KR815828 .....cccc. cooiiiiit et e e e
A.albolineatus IN166058.1 ..ooiiit it et cereeeis ceteeeees ceireens
Alylei INTO6060.1 et et s e veeireies ceveeeeas
A.formosanus GQ396608.1 ..ot it et s e e
A.formosanus GQ328777.1 oot eeeecies et eeeeeies e e
A.formosanus AY052780.1 oo e et e e e
A.formosanus KR8I5833.1 ..ot oot et ceeeees cetveeees e
A.koshunensis EU700340.1 oot oot ceeeees cteeeeits cetveeees ceveeenns
130 140 150 160 170 180
XL1 GCAGTTGTGC GCCAAGGAAG TATGTTGCAT
TGGCATCGAT GACTATTCGC CAAAGCCTGT
X2 e e e et e e
PLL e e et e s e
PL2 e e et e s e,
A.setaceus(roxburghii)GQ328774 ...cccoves ciieeies e e e e
A.setaceus(roxburghii) KR815828 ..ot cooiiiiet et et et e,
A.albolineatus IN166058.1 ..ottt et crreeees cereeeies ceiveens
Alylei INTO6060.1 ot et s e eeireies cerveeeeas
A.formosanus GQ396668.1 ..o i et e e e
A.formosanus GQ328777.1 it e et e e e
A.formosanus AY052780.1 oo e et e e e
A.formosanus KR8I5833.1 ..ot et et cieeees cveeeies ceveeenns
A koshunensis EU700340.1 ..ot oot ceeeeis cveeeies cevveeees cenvneenns
190 200 210 220 230 240
XL1 CGTGCTTAGC GGAGTGTTGT TGTTGCTTCT
TAAGTATTGT ATGACTCTCG GCAATGGATA
X2 e e s et e e
PLL e e s e e s
PL2 e e s e e s
A.setaceus(roxburghii)GQ328774  ...coeovt cieeiie e et e e
A.setaceus(roxburghii) KR815828 .....cccc. ooiviiit et e e e
A.albolineatus IN166058.1 ..ottt et ceveees cerereies ceiveeans
Alylei INT66060.1 s s et s e e
A.formosanus GQ396608.1 ....oooiit it et s e e
A.formosanus GQ328777.1 it e et e e e
A.formosanus AY052780.1 oo s et e e e
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A.formosanus KR8I5833.1 ..ot oot s et cetreeees ceieeeans

A koshunensis EU700340.1 ..ot oot ceeeeis cveeeies cevveeenes cerveeenns
250 260 270 280 290 300

XL1 TCTTGGCTCT TGCATCGATG AAGAGCGCAG

CGAAATGCGA TACGTGGTGT GAATTGCAGA

XL2 e et s e e e

PLL e e e et s s

PL2 e e s e e s

A.setaceus(roxburghii)GQ328774 ...cccoves cieeeies e e e e

A.setaceus(roxburghii) KR815828 ... cooiiiiet et et e e,

A.albolineatus IN166058.1 ..ot it et et eis et eaes ceriveens

Alylei INTO6060.1 ot et s e eerveaes cerveeeeas

A.formosanus GQ396668.1 ..o i et e e e,

A.formosanus GQ328777.1 i eeeeciees et eeeeeies e e

A.formosanus AY052780.1 oo e et e e e

A.formosanus KR8I5833.1 ..ot et et ceeeees cveeeies ceveeeans

A.koshunensis EU700340.1 oot oot ceieeeis cveeeeite cevveeees ceveeenns
310 320 330 340 350 360

XL1 ATCCCGTGAA CCATCAAATC TTTGAACGCA

AGTTGCGCCT GAGGCCAATT GGCTAAGGGC

X2 e e s e e e

PLT e e e s s e

PL2 e e e s s e

A.setaceus(roxburghii)GQ328774  ..cceeevt cieeie e et e e

A.setaceus(roxburghii) KR815828 ...t cooiiiiet et et ceiereies ceiieens

A.albolineatus IN166058.1 ..ottt et crreeees cerereies ceiveens

Allylei INT66060.1 o s et e e e

A.formosanus GQ396668.1 ..ot i et e e e,

A.formosanus GQ328777.1 it e et e e e

A.formosanus AY052780.1 oo s et e e e

A.formosanus KR8I5833.1 ..o oot s ceeeees cveeees ceveeenns

A koshunensis EU700340.1 ..ot oot ceeeeis civeeeies cevveeenes ceeveeenns
370 380 390 400 410 420

XL1 ACGTCCGCCT GGGCGTCAAG CATTACATCG

CTTCATTCGA CACCAATTGC CCAGTATTTT

X2 e e e et e e

PLL e s s e e e

PL2 e e et e e e

A.setaceus(roxburghii)GQ328774  ...coeevt cieeiien e s e e

A.setaceus(roxburghii) KR815828 ... vovieiis et i e e G.
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A.albolineatus INTO60S58.1 ceiiiit s e et s e
Alylei INT66060.1 o s et s e e G.
A.formosanus GQ3966068.1 ..ot it et e e e G.
A.formosanus GQ328777.1 oot et et e e e G.
A.formosanus AYO052780.1 it et et e e e G.
A.formosanus KR815833.1 i it s e e e G.
A.koshunensis EU700340.1 oot oot s e eeeeeeee eeeenns G.
430 440 450 460 470 480
XL1 GCTGTGGTGC TGGTCTGAAT GCGGAGAGTG
GCCCTTCGTG CACACTTGTG CGACGGGTTG
X2 e e et e e e
PLL e e et e s e
PL2 e e et e s e
A.setaceus(roxburghii)GQ328774 ...cccoves ceeeeies e e e e
A.setaceus(roxburghii) KR815828 ... cooiiiiet et et ceieeeis e,
A.albolineatus IN166058.1  .ccocoiiet it e et e, T.........
Alylei INTO6060.1 ot et et e eeiveaes eeraeeeeas
A.formosanus GQ396668.1 ..ot i et e e e,
A.formosanus GQ328777.1 oot eeeecies et eeeeees e e
A.formosanus AYO052780.1 it et et s e veeeens
A.formosanus KR815833.1 ... G et s e e,
A.koshunensis EU700340.1 oot ot s e e eeeennns
490 500 510 520 530 540
XL1 AAGAACAATT TGCTTTCCTC TGGCCATGTT
TTGATAAAGG GGTGGTGTAT GCAGCCATTA
X2 e s e e e s
PL1I e s e et s —————
PL2 e e et e s e
A.setaceus(roxburghii)GQ328774  ..cceeevt cveeiien e s e e
A.setaceus(roxburghii) KR815828 ... vooieies it e e e, T
A.albolineatus INI66058.1 .ccoiiii it e et e e
Alylei INT66060.1 s e et s e e T
A.formosanus GQ396608.1 ...oocet it et s e e T
A.formosanus GQ328777.1 it et e e e e T
A.formosanus AYO052780.1 it et et e e e T
A.formosanus KR815833.1 i it e et e e T
A.koshunensis EU700340.1 ..o oo et e et eeeeeans T
550 560 570 580 590 600
XL1 GGCCCACACT ATCATCTCAT TGCCTTGAGG
AGGATAAATG TACACATTCG TGGCTGATCA
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X2 e e s et e e

PL1T e s s e e e

PL2 e e s e e s

A.setaceus(roxburghii)GQ328774  ..cceeevt cieeiiet e et e e

A.setaceus(roxburghii)KR815828 ..o cooiiiit vt cereiis e, A

A.albolineatus IN166058.1  ..ooiiiit coiiiiit et et eis ceteeeees ceniveens

Allylei INT66060.1 s s et e e e

A.formosanus GQ396668.1 ..ot i et e e e,

A.formosanus GQ328777.1 s eeeecies et s e e

A.formosanus AY052780.1 oo e et et e e

A.formosanus KR8I5833.1 ..ot et ceieeis ceeeees cveeeies ceiveeeans

A koshunensis EU700340.1 ..ot oot e e e A
610 620 630 640

XL1 CCCGATATAA ATGTCGCAGG TGACGCCCTG

AAATGCGACC CCA

XL2 e e e e

PLT e e s s

PL2 e s s e

A .setaceus(roxburghii)GQ328774 ....cccoes eveeeies et s

A.setaceus(roxburghii)KR815828 ... vovveies vt s e

A.albolineatus IN166058.1 ..ot coiiiet ceieeis e e

Alylei IN166060.1 s et e e

A.formosanus GQ396668.1 ... cieiiiet et e

A.formosanus GQ328777.1 it et e e

A.formosanus AY052780.1 .ot s e s

A.formosanus KR815833.1 ..ot it e e e

A koshunensis EU700340.1 ..ot oot et e e

Hinh 4. Két qua d6i chiéu trinh tw 4 miu nghién ciru véi trinh ty Lan kim tuyén trén
GenBank va cic loai gin giii. Trinh tw ITS ciia cac lodi c6 it vi tri nucleotide khac nhau

Cac két qua sip xép lai trinh ty (alignment) bang Clustal W cho thdy, ¢ rat it vi tri da
hinh trén ving ITS trong s cac loai dwoc so sanh & trén. Trén tong chiéu dai 643pb dugc so
sanh chi ¢ 5 vi tri bién d6i, s6 lugng cac vi tri nucleotide mang thong tin tién hoa (Parsimony
information) con it hon v&i sb luong 1a 3.

Ving ITS ¢6 mirc do da dang thip giita cac loai ctia Anoectochilus. Dé 1am rd trang
thai taxon va mdi quan hé di truyén trong chi Anoectochilus, chiing toi c¢6 ké hoach phan
1ap va giai trinh ty cac vung gen khac thudc hé gen luc lap nhu rbcL, matK, khoang tréng
trnH -psbA, nhitng ving gen thuong duoc sir dung trong nghién ctru tién hoa phan tir. Cac
két qua nghién ciru chi tiét hon vé mdi quan hé phat sinh loai ctia chi Anoectochilus, s& duge
trinh bay trong cac nghién ctru tiép theo.
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2.2.2. Mt s6 nhén xét tir qud trinh tach chiét DNA

Véi quy trinh néu trén, ching t6i c¢6 thé hoan tit qua trinh phan lap trinh tu trong vong
2 ngay. Ngay thtr nhét thuc hién tach chiét DNA voi thoi gian tir 5 - 6 tiéng; ngay thir 2 thyuc
hién phan tmg PCR khuéch dai trinh tu doan gen dich. Quy tinh tach chiét DNA tong s6 cho
chat lugng tbt; bang chimg 1a phan tng PCR cho ham lugng san pham rét cao, dugc thé hién
béng 1 bang dam trén ban dién di kiém tra. T4t ca qua trinh thyc nghiém dugc thuc hién tai
phong thi nghiém sinh hoc phan tir - Bdo tang thién nhién Vi¢t Nam.

Phan 1ap va xac dinh trinh ty DNA cua cac doan gen 1 cong viéc diu tién trong nghién
ctru ngudn gdc phat sinh loai phan tir. Qué trinh nay rit quan trong bai né cung cap dit lidu
dau vao cho cac phan tich tién héa phan tir. Su chinh xac cta dit liéu giai trinh ty s& cho két
qua phén tich ngué)n géc phat sinh loai dugc chinh xac. Do déc tinh c6 do nhay cao, phan
mg PCR ¢6 thé khuéch dai doan gen dich tir ham lwong DNA khuon rat nho. Viéc 1ay nhiém
DNA ngoai lai vao DNA khuén co thé dan t6i két qua trinh tu thu dugc khong chinh xac,
trinh tu khong phai cua loai dugc nghién ciru, tir d6 din dén nhitng nhan dinh va danh gia
nham vé trang thai taxon va ngudn gdc phat sinh loai. Sy nhidm DNA ngoai lai c6 thé dén
tr nhiéu khau: né c6 thé bi nhidm tur giai doan thu mau ban dau, hodc giai doan tach chiét
DNA hoic tham chi khi thuc hién phan tmg PCR. Do d6 quy trinh can thuc hién nghiém tac
va can than ngay tur budc ban dau. Mau thuc vat duge thu dting cach la diéu rat can thiét cho
t6i uu phan tng PCR va doc trinh tu thanh cong. Chia khoa d6i véi quy trinh nay 1a 1a dé
tach chiét DNA phai dugc lam khé mot cach nhanh chong nham bao vé khoi hu hai DNA.
Mau thu ngoai thyc dia ngay lap tic can duogc ldy mau cho nghién ctru DNA. Mau cho
nghién cttu DNA phai dugc bd vao tai dung silica gel ngay sau khi hai. Trong truong hop
khong thé, mau cho tach DNA nén duoc 1y ¢ cudi ngay. Viéc chdm tré 1am kho nguyén liéu
trong silica gel c6 thé dan tdi két qua 1am giam chét lugng DNA va su thanh cong PCR thap
hon. Cac miu 14 twoi nén duoc giit trong cac thi riéng biét vi cac mau dé cung nhau c6 thé
lam ting kha ning bi nhiém v&i nhau. Loai tai nhuya 10 x 15¢m c6 chua silica 1a dung cu
thich hop chtra mau phan tich DNA. Trong qué trinh tach chiét DNA, mau sau khi dugc xay
min bang nito 1ong yéu cau can dugc 1dy mot cach can than vao cac eppendorf sach. Viéc
mé nép dé cho dém chiét vao mau can dugc tién hanh mot cach can than do miu dang o
trang thai lanh c6 thé s& dinh & nép cua eppendorf. Lugng méu tdi wu cho tach chiét DNA
trong nghién ctru ctia chiing 13 60mg - 100mg. Viéc lay qué nhiéu mau c6 thé lam DNA tong
s6 bi ban, chtra nhiéu mau va dan téi phan img PCR khéng thanh cong. Dé han ché duoc su
lay nhiém DNA ngoai lai trong qué trinh PCR, chiing t6i goi ¥ cac phan tmg PCR nén duoc
thuc hién trong buéng thuc nghiém cac laminar chuyén biét.

3. KET LUAN

Chiing toi di phan 14p va doc trinh ty thanh cong ving gen ITS cidc mau ctia Lan kim
tuyén Anoectochilus Setaceus thu & Khu bao ton thién nhién Xuan Lién va Khu béo ton thién
nhién Pu Ludng - Thanh Hoéa. Kich thudc vung gen ITS ching t6i thu dugc 1a 643bp.
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Trinh tu viing gen ITS ctia cic mau Lan kim tuyén thu & Khu bao ton thién nhién Xuan

Lién va Pu Ludng do turong dong véi nhau 1a 100%.
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METHOD OF FILING AND GENETIC GENERATORS OF KIM

LONG SPECIES (ANOECTOCHILUS SETACEUS BLUME..)
IN THANH HOA

Le Dinh Chac, Nguyen Thi Hien

ABSTRACT

Orchid gills Anoectochilus setaceus Blume is a rare plant of the genus Anoectochilus,

Orchidaceae. This species is highly endangered due to overexploitation. A full understanding
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of the location and diversity of orchid and neighboring species is essential, providing useful
information for the conservation strategy. In this paper, we describe the method of DNA
extraction and sequencing of the internal transcribed spacer segment of the human
genome for four samplings obtained at Xuan Lien Nature reserve and Pu Luong Nature
reserve Thanh Hoa province. The purpose of this paper is to provide an effective
procedure for identifying the ITS genus orchid and may be applicable to the same species.
This is an important experimental step in identifying the data in our molecule molecular
evolutionary anoectochilus and molecular system study. As a result, ITS DNA sequences
have been successfully identified from the four samples. The resulting size is 643
nucleotides. Compared to the ITS genomic data, Anoectochilus Setaceus Blume has a high
degree of homologation, up to 99% with the same species of A.albolineatus, A.lylei,
A.formossanus and A.koshunensis. The results of the study are also the first to provide
molecular data for orchid species in Vietnam. This is also a data for classification and
study of phylogenetic origin.

Keywords: Anoectochilus Setaceus Blume, gen ITS, DNA barcoding.
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KHOI PHUC XAP Xi HAM TRONG KHONG GIAN
BESOV BANG B-SPLINES

Nguyén Manh Cwong', Mai Xuin Thio?
TOM TAT

Trong bdi bdo ndy, ching t6i sé mé réng mét sé két qua cua GS. Dinh Diing trong
viée sit dung khéi phuc thich nghi t0i wu doéi véi cdc ham thubc tdp hop
WcL,(D,0<g<om.

T khoa: Khéi phuc thich nghi, biéu dién gia ndi suy, khéng gian Besov.

1. DAT VAN BE

Chung ta xét bai toan khoi phuc x4p xi ham s xac dinh trén doan [ = [O, 1] . Ham s
can khéi phuc thudc tap hop W < L (IT),0 < g < oo O day Lq (1) 1a khong gian dinh chuén
cac ham xac dinh trén [ v&i chuan tich phén” . ||q thong thuong cho truong hop 0 < g < oo,
va khéng gian dinh chuan C(I1) cac ham lién tyc trén [ v&i chudn max || ||q khi g =00

béng 16p ham Besov ¢c6 modul cta dg tron bi chan.
Cho B la mét tap hop con trong L , chung ta s€ dinh nghia phuong phap khoi phuc

v6i cac diém gia tri 1y mau va ham s& khéi phuc thich nghi tir B theo timg ham f e W .
Dbi v6i timg ham f € W ta chon n diém x',..x", dua trén thong tin vé gia tri ldy mau
f(x'),..f (x") tachonham g =S/ (f) dékhdi phyc ham f.Khidé S 1a mot phuong
phap khoi phuc thich nghi. Toan tr S f ( f ) duoc dinh nghia chinh xac nhu sau:

Dit 1”1 tap hop bao gom cac tip hop & trong [] c6 sb phan tir khong qua n, V" 1a
t4p hop ma mdi phén tir 13 mot bo che s6 thye a. ={a(x)f ,.&el"a(x)eR

Goi 1, 1a mot 4nh xa tir 7 dén I* va P 1a 4nh xa tir V" dén B. Khi d6 cap (/,, P)

xac dinh mét anh xa § f tir 7 dén B cho boi cong thirc

B o
s7( f)._P({ ) (L.1)
Chung ta mudn chon mét phuong phap khéi phuc léy mau S f ma cac sai s6 ciia khoi
phuc nay H f-S? ( f )H cang nho cang tot. R rang mot su lwa chon hiéu qua can duoc thich
q

nghi v6i timg ham s6 £ .

12 Giang vién khoa Khoa hoc Tw nhién, Truong Pai hoc Hong Dirc
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Cho B 12 mot ho cac tap con B trong L, khi do sai s6 cua phuong phap khéi phuc
thich nghi t6i uvu dugc do bang dai luong

R, (W.,B )q = inf infsup”f—Sf (f)”q (1.2)

BeB SPrew
Trong d6 S” 1a tat ca cac anh xa dugc dinh nghia ¢ (1.1). Ky hiéu R, (W,B) g bing
e, (W)q néu B ho tit ca cac tap hop con B trong L, sao cho |B| <2", vabang r, (W)q néu

B ¢6 gia chiéu khong qua n. Gia chidu duoc dinh nghia nhu sau: Cho mot tip hop B cac ham
s6 xéac dinh trén tap U , khi d6 gia chiéu cua B dugc dinh nghia 13 s6 nguyén n 16n nhat sao

cho ton tai cic diém a',a’,..a" trong U va beR" dé sb phan tir cta tap hop:

{sgn(y):y:(f(al)+b1,f(a2)+b2,...f(a”)+bn),feB} la 2", & day sgn(x)=1 véi

t>0, sgn(x)=—1 v&i 1 <0 vacho x € R",sgn(x) = (sgn(x,),sgn(x,),...sgn(x,)).
Giastt @ ={g,}, , lahocacham b trong L,. Ching ta dinh nghia ) @ la tap hop

phi tuyén bao gém céc t6 hop tuyén tinh ciia # phan tir bt ky trong @ , c6 nghia 1a:

2, 0= {gp =D.a4,0, 19, € CD}
=1

Chung ta s& nghién ctru cac phwong phap khoi phuc thich nghi ham f € W bang céc

ham s tir an)' Cho mdi ham f € W, chiing ta chon mot diy & = {)c“'}’i1 ctia n diém

trong [], motdiy a = {a }::1 cacham trén R" vamotday ©, = {(pk_ } L cac ham trong O.

s

Ta dinh nghia phuong phap khoi phyc S(®),a,&, / nhu sau:

S(®,.a,&, 1) =D a, (&S S 2,
s=1
Sai s6 ctia phuong phap duoc do boi dai luong

5,(W.), = infsup |/ =5(@,.a.8. 7). (13)

2. BIEU DIEN SONG NHO GIA NOI SUY TRONG KHONG GIAN BESOV
Cho mdt sd nguyén duong 7, goi M 1a mot B-spline trung tdm bac 27 véi gia [—r, r]
va cac ndt 1a cac diém nguyén —7,...0,....r, va dinh nghia B-spline song nho:
M, (x)=M(2"x—s)
Cho mét s6 khong am k va s € Z, thi M 1a tp hop tat ca M 1., kKhong tri€t tiéu trén

[1. Cho 2 ={2())}, la day chin hitu han, tac la A(j)=A(-j), ¢ day

eP(u)
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P(u) = {j eL: |]| < y} va u>r—1.Chung ta dinh nghia toan tir tuyén tinh Q cho ham f

trén R boi o(f,x) ::ZZA( £,8)M(x—s) 2.1)
¢ day A(f.9)= A;)’uf)f(s_f) 22)
Khi d6 toén tir O bi chan trén C(R) :/a T|Q( New, 1AL
o day IAl= 2. |20

Mot toan tir O duge xac dinh tir (2.1 - 2.2) tai tao lai P, , duoc goi la mot todn tir gia

ndi suy trong C(R), tirc 1a
O(p)=p,Trong do: pebh,

Chung ta s& can dén bat ding thirc d6i v6i chudn cua L, (IT) nhu sau: Néu 7 1a mot
s6 thoa man 0 < 7 < min(p,1) thi cho bt ky mot diy cac ham { i } ta c6 bat dang thirc

DWAEDY T2

Néu /< L,(ID). khi ds @(/.0), = sup|a; |

;H (2.3)

p.I(lh)

duoc goi 1a modul tron cdp [ cua £, & day [1(lh) = {x:x,x+Ih e[} va toan tir sai

phan cap / duoc dinh nghia boi:
/

NS ()= (=D C f(x+ jh).

j=0

Cho ham sb Q- R, - R, thoa man cic diéu kién:

(i) Q(t)>0,Vt >0,

(ii) Q(t) <cQ(t),Vt,t eR, 1<t

(iii) Vy >1,3C" = C'(y) sao cho Qyt)<C Q(t),teR,.

Cho 0< p,0 <o, thi khong gian Besov Bfﬁ duogc dinh nghia 1a tdp hgp cac ham
S eL,(l) sao cho chuan Besov sau 13 hitu han

170z, =170, 171,

o day | f | 4o lanta chuan Besov, duoc xdc dinh boi
p.0

o dt é
fye, = (J {010,190 7] 0 <o,

I

sup{o,(f.1), Q1))  O=c.

tell
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Gia str Q la mot toan tir gia ndi suy tur (2.1 - 2.2), cho 4 > 0 va mt ham f* xac dinh
trén R, chiing ta xac dinh toan tir Q (.;4) nhu sau:
O(f;h)=0,°00°0,,(f),6dayo,(f,x)= f(x/h).
Tur dinh nghia ta co

O(f,x:m) = NS ks M (W' x =), v6i A(f ksh) = D () f (h(k = ).

JeP(u)

Toan tir O (.;h) ¢ cac tinh chat twong tu nhu toan tir O, ciing dugc goi 1a mot toan tir
gia ndi suy trong C(R). Nhung Q (.;4) khong dugc dinh nghia cho f trén II, va do d6
khong khéi phuc duoc ham s6 f véi cac diém lay miu trong [T .

Mot cach tiép can dé xay dung toan tir gia noi suy cho mot ham sé trén [ 1a mé rong
n6 bang cac da thirc ndi suy Lagrange.

Cho mét sd nguyén khong am k, dat x; = j27*,jeZ . Gia st fla mot ham sb trén

[1. Goi U,(f)va V,(f) lan luot 14 cac da thirc noi suy Lagrange tai 2r diém bén trai

Xy>X,...X,,_; va diém 2r diém bén phéi x,, , ., x .»X,, trén doan []. Ham s6 f

2k 2p43°°"
duoc dinh nghia 13 ham s m& rong cua f trén R .
U,(f,x), x<0,
fix)=1f(x)  0<x<l,
V.(f,x), x>1.
Néu £ lién tuc trén [] thi 7 lién tuc trén R . Gia sir Q 1la mdt toan tir gia ndi suy
(2.1 -2.2) trong C(R),
Khi d6 chiing ta xy dung toan tir Ok xéac dinh boi:
0,(f,x):=0(f,,x;27"),x ell.
Cho mét ham f trén [[. Khi d6 Q,(f,x)= Z a, (fIM, (x),Vxell, ¢ day

seJ (k)
Jky={seZ,-r<s<2'+r}vaa, (f)= A(?k,s;r" )= 2% (@F (5= ).
lil<u
Dé tién loi ta quy wéc Q_,(f) =0 cho tit cd £ trén []. Pit ¢, =0, —Q,_,. Chung
tacod O, = qu,.
K<k

Bb dé 1. Voi moi f € C(IN), taco | f - Q,(f)|, <Ca,, (f.27").
Va |f-0.()|, = 0.k > .
Tir B6 dé 1 v6i mdi ham lién tuc £ ta c¢6 biéu dién

=2 @)

keZ,
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Su hoi tu theo chuan cia L (1), 6 day ¢, (f) = Z ¢ (OIM,

seJ (k)

o () =a, (f)—a\, () k>0,
d, (N=2""" 3 Cla,,(f).k>0,a,,(f)=0,

(m,j)eC, (k,s)

va C_(k,s) :={(m,j):2m+j—r=s,meJ(k—l),OSjS2r}, k>0,C.(0,s) :={0}.

Nhuvay /=2 D ¢ ()M, (2.4)
keZ+ seJ (k)
Néu 0< p<oo,ge Z(k),u'rc la g= z a, .M,
seJ (k)

(2.5)

thi |g] | = 274 |{a,}

pk’

3

seJ (k)

l

o day H{as} a

s

p
p /e ’ 2 ’
] , Vo1 p =00 ta c6 chuan max tuong ung.

Cho f laham sd xac dinh trén [, khi d6 theo (2.5) ta ¢6 cac chuén sau 1a tuong duong

B.(/) = [ S {la ), /m—k)}g] ,

keZ,

B(f) :=( > {2 e Y], /Q(ﬂ)}'gjg .

keZ,
Pinh Iy 1. Cho 0< p,6 <o va U la ham sé théa man thém cdc diéu kién ton tai

cdc hang s6 1, p >0 va Cy, Ca2 sao cho
Q)+ <CQt)t ™, t<t;t,t el (2.6)
Q)" =2Ct )t 7t <ttt ell 2.7)
Khi d6 ta c6 cac két qua sau

(i) Néu ,u>l Vap <2r thimot ham f eB}?t9 c6 thé biéu dién thanh chudi (2.4) théa man:
» :
B,(f)< ”f”B;)ﬁ (2.8)
‘ . 1 . N
(ii) Neu p < min (2r,2r =1+ —) mét ham g trén Il cb thé biéu diéen
p

g= Z gk = z z . M, va thoa man:

keZ, keZ+s eJ (k)
1

B0 =( Xled, 00 | <=
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3 Q ~
thi /'€ B, honnira

||g||3,gg < B,(g)
. 1 . 1
(iii) Neu p > ; va p <min(2r,2r -1 +;) thi mgt ham [ trén 11 thudc Bffﬂ khiva

chi khi f ¢ thé biéu dién dudi dang (2.4) théa mén diéu kién (2.8). Hon nita khi dé ta c6
||f||B?H twong ung voi B,(f).

Dinh 1y nay da dugc chirng minh trong [1].

3. PANH GIA CHAN TREN

Chung ta st dung mot sd ky hiéu: A(f)<B,(f) néuAn(f) <CB,/(f) voi C la
hang s6 khong phu thudc n hodc f e W;A (f)=B,(f) néu 4, (f) < B, (f) va
B,(f) < 4,(/).

Bay gio ta xem xét tat ca cac cach chia doan [] =[0,1] thanh c4ac doan nhd, ky hiéu
mdi cach chia nhu vay la 7 va |7z| 1a sb cac doan trong 7.E 1a ho tat ca cac cach chia 7
cua doan [0,1] ma |7Z'| <m.Q(r) 1a tap hop tit ca cac ham f trén [] sao cho trén mdi doan
cua 7 thi f la mot thie c6 bac khong qua 27 —1.0Q 1a hop cta cac Q(7) voi 7€ E, .

0

Bé d& 2. Cho k, k" la cic sé nguyén khong am voi k<k® va {nk}k:h1 la day cdc s6

Jk=k+1,..k" Blatdp tdt ca cdc ham f cé dang

Kom
f=2 aM; + Z D My

seJ (k) k=k+1 j=1

nguyén khong am voi n, < |J(k)

- K _
véi s, € J(k) thi Bc Q,, oday m =2+ 2r z n, (k—k).
k=k+1
B6 dé nay da dugc chtng minh trong [2].
Cho v :Z,  — R,. Dinh nghia Bff"’g} la khong gian tat ca cac ham f trén [] véi
1

BY) = ( Z {2W(k) ”%(f)”p}g]g

keZ

chuan sau hiru han |/

+

B6 dé3.Cho 0< p,q,0<0,p>q va v:ZL, >R, khidévé’imoifeBi",'g, chung ta co:

supi2w') ,néud < min(q,1),
k>k

v L
{2917 neud > min(q, 1),

k>k

|r-o.n|, <lr

it
v} -
B4
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-
1 T

o diy 6 =
min(g,1 0
B6 dé duoc chimg minh téng quat trong [1].

Pinh Iy 2. Cho 0< p,q,0 <0, Qt) la ham s6 théa mén cdc diéu kién ¢ dinh Iy 1.

Ky hiéu U? eB?,, o < . Néu >l, <2r thi
.0 p,0 By /Ll p
P

r(Un), < Q(%) 3.1

Hon nita con cé thé xdy dung dwoc tdp con B trong Z (M) ¢6 dim (B) <n vamgt

phwong phap khoi phuc Sf twe (1.1) thoa man

f=80) < Q(—) (3.2)

sup
feus,

Chitng minh. Ta c6 ||f||BQH < C||f|| nén cé thé xem Bfﬂ - Bf’m. Vay chi can
X

Q s
BP,H

chung minh (3.2) cho U = Ufiw.

Ta sir dung mot két qua da co 1a ton tai C = C(r,d) thoa man dim,(Q,)<Cm.

, theo chiing minh & Pinh Iy 1 (xem [1]) thi
Q(2‘1)} g y 1 (xem [1])

O(k)+C= puk,VkeZ,. bat Y(k)=D(k)+C khi do w:Z, —>R,. Véi k bét ky, ap
dung B6 d& 2 ta c6

Truong hop p=>¢q . bat q)zlog{

sup2 ", néud < min(q,1),
k>k

|7 =0.n|, <1, - 1 :

(Z {27"(1‘)}6 )% ,néud > min(q,1),

k>k

1
1/min(q,1)—%'

§day 0" =

Mait khac

1

» {;{w ||q(f)||,,}9jg

)
(gt } <Al <€ (o fev)

k>0
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sup2™ ™ =supQ(27) < C.Q(27F)

(Sl -(Ztoey |

1

:(Z{Q(Z")z(kkm}e* ]9* <Q(2%)

k>k
(vi theo tinh chét (2.6) ta c6 Q(27%) < C,.27 P 0(2")).

Nhu vy ta da chimg minh dugc bat dang thirc sup H f=0.(f )H < Q(Z%).
feUu 9

S0 cac gié tri Iy mAu trong Q. (f) 1a 2% +1. Theo Bd d& 2 (xem [2]) thi 0.(Ne0,
véi m=2". Tacé dim ,(0,)<Cm v6iCla hang sb. Xéac dinh k thoa man:

C'n<max{2°+1,C2* <n.
Theo tinh chat (i) va (i) cia Q(¢) suy ra Q(T%) ~ Q(l)
n
Tur d6 ta xay dung duge S7(f) = O.(f) véi B=0, théa man

sup|[ £ =52(1)] <)
feu q n

Truomg hop p>g. Voi f U taco £ =3 q,()=0(N)+ Y 4,(f)

k=k+1

& day k bitkyva g, ()= D ¢, ()M,

seJ (k)

_k
Tir (2.8), suyra g, (/)] =2 H{c,m( f)}Hp’k < Q27),Vk>0.

I
k=k+1

Dt m, =|J (k)| =2 +2r-1k,k" cac s6 nguyén khong am véi k <k"va {n,}
1a day cac sb nguyén khong 4m thoa méin n,<m,.
Chting ta xay dung phuong phap khoi phuc
e
G(N)=0:(N+ 2 Gla. (), 3.3)

k=k+1

1a thanh phan tuyén tinh khong thich nghi ciia G( f), thanh phéan phi tuyén thich nghi
dugc xdy dung 13 téng cua cac thudt toan tham lam Gr voi mdi kz%—i-l,...k* thi

0,(q,(f)) duoc xac dinh nhu sau:

31



TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017

Day {ck’s(f)}sej(k) duge sip xép: ‘c,ml (f)‘ > ‘Ck,sz (f)‘ > , khi do
k =%+1,...k* va dit & =l—l, ta co:
P 4q
& 1
my q
.-G Hl, = 35 e | =2 [ Sl ]
J=n+l J=n+1
1
»
< 2 an [Z Crs, j
1
<2%n’ g ()], <27 Q202" (3.4)

Bay gio xét véi k >k
1 1

¢ X »)?
j <2 q(s;()\ck,s j ~ 2% g, ( f)||p§2‘”‘.Q(2‘k) (3.5)

seJ (k)

o, = z‘q( S e,

Xét anh xa G :U — B duoc xac dinh (3.3), B 1a tap hop duge xac dinh trong B6 d& 2
(xem [2]) thi G(f)e B.

_ £ _
Ciingtheo B6 d82taco BeQ, véi m=2"+2r Y n (k—k).Do dim (Q,)<Cm
k=k+1

nén dim ,(B) < C.m. Ching ta x4c dinh %,k*, day {nk} v6i n, < m, nhu sau:

a) k xéc dinh boi CI.Z% <n< CZ.Z% , Vi cac hang sé C,,C, dugc chon sau cho
phu hop.

b) S6 gia tri lay mau cua G(f) khong vuot qua

_ K
m =2 +1)+Qu+2r) Z n,

k=k+1

U—0

¢) Cb dinh ¢ théa min 0< ¢ <

Chung ta c6 thé lya chon &~ va day { } la k" —[e log(/ln)]+k+l va

k=k+1
- [zn.zﬂ’“%)},k —k+1. k.

Khido6 C,,C,,A dugc xéac dinh sao cho n, <m, k= %+1,...,k*,C.m <n,m <n.
Mit khac voi mdi 7 ¢d dinh théa man 0 < 7 < min(g,1).

Tir (3.4), (3.5) va (2.3) thi Vf e U ta c6:
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=52 < ¥l ()-6, @)

T
q

Y g ()

K
< Z 214§k'n;§r.Qr(2—k)+ Z 21A§k'Qr(2k)

k=k+1 k>k"

K _ - _
< Z 2r4é)k.nlzb‘r.25.(57.(1(—1()‘21.(k—k),u‘Qr (22—1( )

k=k+1

n i 21A5k ‘21(15‘—/{);1.91 (2-k* )

k=k"+1
K _ -
< Z 2r(k—k)(s§—y+§)‘Q‘r (2—1()

k=k+1

+ i 2r(k*—k)(u—5).2rﬁk*‘Qr(z—k*)

k=k"+1
<« O (D427 Q" (2 Ydo 65—+ 5 <0, 15 > 0)
n

< Q’(%) +2% 02,

a+1ys
&

ma k = [6‘71 log(/ln)] +k+1, suy ra 2%~
. - - ZH _ —H 1

va Q" )< 2" Q2 Y rne Q2 ) xn e Q(—)
n

A Sk e (1%)5 % 1 §+5;ﬂ |
nén 2% Q27 )<k n ne Q(—)<n Q) < O
n

n

1

2).

n
<A 1

vivay [£-5/()], < Q6.

Nhu vay (3.2) da dugc ching minh va do d6 (3.1) dugc chimg minh.

Dé danh gia can trén cua s, (U ﬁg,M ) ching ta van sir dung phuong phéap xay dung,

cach xac dinh%,k*a{”k}k*

iy, Dhu trén. Khi d6 van tim dugc cac hang s6 C,C,,C, va 4

thoa min diéu kién: s6 cac B - spline Mj, trong S? & cac truong hop p>q vap<q lan luot
- - K
la (2k+2r—1) va (2k+2r—1)+ n, khong vuot qua n.
k=k+1
Tu d6 ta co6 dinh 1y sau:

Pinh 1y 3. Cho 0< p,q,0 <,Q thoa man diéu kién & Dinh 1y 1, y>l,p< 2r.
P

Khi d6 ta co: s, (U, M) < Q(l)
oM p
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4. KET LUAN

Bang viéc biéu dién mot ham feW L, (I), 0 < g < qua séng nho gia ndi suy

trong khong gian Besov: f = Z Z s (HM,

keZ+ seJ (k)

chung toi da xay dung dugc phuong phap khoi phuc thich nghi 14y mau S¥, ¢o céc sai

56 1a tot nhat c6 thé, cu thé 1a véi ham sé Q: R, — R, théa man céc diéu kién cho trudc thi

[1]

(2]
(3]

[4]

[3]
(6]

[7]
(8]

[9]

[10]

[11]

[12]
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FeUs,

1
=8|, <.
q n
Hon nita, ta co

r,(US, )q < Q(%) va s, (U;fe,M)q < Q(%).
o <1
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APPROXIMATE RECOVERY OF FUNCTIONS IN BESOV-TYPE
SPACES WITH B-SPLINES

Nguyen Manh Cuong, Mai Xuan Thao
ABSTRACT

In this paper, we will extend results obtained by Dinh Dung on optimal methods of
adaptive sampling recovery of functions by sets of finite capacity to univariate Besov-type
spaces of functions with B-splines.

Keywords: Adaptive sampling recovery, Quasi-interpolant representations, Besov-
type spaces.
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TONG HQP VAT LIEU NANO NiO/Cr;03/ZnO VA THU NGHIEM
XU LY CHAT THAI CHUA DAN XUAT HALOGEN

Trinh Pinh Pinh', Trin Thi Huyén?, Téng Vin Giang?, Trin Thi Thao*,
Nguyén Dirc Minh®, Trinh Lan Hong®

TOM TAT

Téng hop vit liéu nano NiO/Cr:03/ZnO bang phwong phdp sol-gel tir tién chdt
Zn(CH3CO03)2.2H>0; Ni(NO3),.6H>0; Cr(NO3)3.9H>0 khi c6 mat triethanolamine (TEA).
Bd xdc dinh thanh phan pha, kich thuede hat, hinh thdi hoc, thanh phan héa hoc bang phirong
phadp X-ray, SEM, EDX. Két qua, vt liéu NiO/Cr:03/Zn0 c6 mét sé tinh chat nhu kich thude
hat nano trong khodang 10 nm dén 50 nm, ty 1é phan tram nguyén tir gitta Zn, Ni va Cr la
65,1:23,8:11,1; tinh thé NiO/Cr:03/Zn0 ton tai 0 dang wurtzite cua Zn, vat liéu co kha nang
phan hity monochlorobenzene nhanh, ngay ca ¢ viing nhiét dg thdp va cé dé chuyén héa cao
hon (dat 84,58% tai 400°C).

Twr khoa: Nano NiO/Cr203/Zn0O, phdn huy monochlorobenzene, phwong phap sol-gel.

1. DAT VAN BE

Nhitng nam gﬁn day su phat trién manh mé cua khoa hoc cong nghé, trong do co rat
nhiéu phuong phéap tong hop vat liéu nano dé xir 1y chat thai nhiém chat hitu co kh6 phan
huy, nhitng phuong phap truyén thong va nhimg phuong phap méi nhu: Phuong phap ngung
tu pha hoi, dong két tua, nhiét phan, thiiy phén, dién két tia, phan Gmg sol-gel... [1], [2]. Tuy
nhién, diéu quan trong nhat trong tong hop vét liéu nano 1a kiém soat kich thudc va sy phan
b theo kich thudc cta cac ciu tir hay cic pha tao thanh, phuong phap oxi hoa nang cao da
duogc nghién ciru thay thé phuong phap truyén thong dé xir Iy chat thai nhiém chét hitu co
khé phan huy dya trén cac loai vat liéu nano nhu: nano ZnO, hé nano NiO/Cr,03/Zn0O,
Zn0/V,0s, ZnO/AL0;... phuong phéap nay da thu dugc két qua day hira hen trong van dé xir
1y cht thai nhiém monochlorobenzene [3], [4], [5]. Tuy nhién, viéc sir dung nano ZnO van
con han ché do nano ZnO sach chi phat huy duoc kha ning xtc tac trong khoang nhiét do
cao hon 500°C [6], [7], [8]. Dé tiét kiém niang luong, dic biét 1a giam nhiét do trong qua
trinh xtr I monochlorobenzene va dat hiéu qua cao hon, can mé rong phd hap thu dan xuét
monochlorobenzene ctia ZnO. Pé giai quyét van dé néu trén chung toi thyuc hién dé tai “Tong
hop vit lieu NiO/Cr05/ZnO kich thuéc nano va img dung xir Iy chdt thdi chita
monochlorobenzene”.

1345 Céng ty C6 phan Cong nong nghiép Tién Nong, Thanh Hoa
26 Gidng vién khoa Néng - Lam - Ngu nghiép, Truong Dai hoc Hong Dirc
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2. NOI DUNG NGHIEN CUU
2.1. Vat li¢u va phwong phap nghién ctiru
2.1.1. Héa chat, thiét bi

Héa chat: Zn(CH3CO3)2.2H20 (>99%); Ni(NO3)2.6H0 (>99%); Cr(NOs);.9H,0
(>99%), HNO; 86% (AR), NaOH (>96%) (AR), CH;COCH3 (>99%).

Thiét bi sir dung: Can phén tich (46 chinh xac + 0,0001 g), may khudy tir IKA
(M9), ti sdy (20°C dén 300°C), 16 nung Lenton (Anh, nhiét d6 tir 20°C dén 1200°C), may
do pH.

2.1.2. Phuwong phap nghién ciru

2.1.2.1. Tong hop vt liéu nano NiO/Cr:03/ZnO

Vit liéu nano NiO/Cr,05/Zn0O dugc tong hop bang phwong phép sol-gel. Dung dich
Zn(CH3CO0), 0,5M; Ni(NOs)2 0,5M; Cr(NOs); 0,5M dd dugc chudn bi. Liy 20ml
Zn(CH3COO0),, 10ml Cr(NOs); va 5ml Ni(NO3), cho vao cdc chiu nhiét, thém 1ml dung
dich TEA khuay déu bang may khudy tir thu dugc dung dich dong nhat A. Nho timg giot
dung dich NaOH 2M vao dung dich A, khudy manh (1000 vong/ phit) dén khi pH = 9,
qua trinh thuy phan dién ra thu duoc dang sol. Tiép tuc khudy déu va gia nhiét cho dung
dich & nhiét ¢ 80°C trong mot gio, sau d6 dé yén trong 24 gio dé chuyén tir dang sol sang
dang gel mau tim nhat. Hon hop dang gel tao thanh duoc loc, rira nhiéu lan béng nudc cit
dé loai bo mudi cia Na* va céac ion tan khéc, siy kho trong 10 gio & nhiét do 105°C. San
pham nung & nhiét do 450°C; 500°C; 550°C va 600°C trong thoi gian 2 gio thu duoc vat
liéu nano NiO/Cr,03/ZnO.

2.1.2.2. Tinh chat va khd ndng phdn hiy monochlorobenzene cia nano
NiO/Cr203/Zn0O

Tinh chdt ciia vat liéu

Dang thu hinh cia tinh thé NiO/Cr203/ZnO dugc xac dinh biang phuong phap do
phd nhiéu xa tia X (X-ray) trén thiét bi Brucker D8 - Advance cua Pirc, ngudn phat xa
Cu K, kinh loc tinh thé don sic, dém chuin bang AL,Os, toc d6 quay 3,03%0,5s.

Thanh phan nguyén té xac dinh bang phuong phap do phd tan xa nang lugng tia X
(EDX). Hinh thai cua vat liéu dugc khao sat bang phuong phap kinh hién vi dién tir quét
(SEM).

Kha nang xuc tac cua vat liéu

Kha nang xuc tac cua vat liéu nano dugc xac dinh béng phuong phap sdc ki khoi phé
GC-MS. Mdi mét nhiét d6 nghién ctru, mau duoc bom tryc tiép 3 1an vao may sic ki dam
bao sai s6 voi gia tri dung cho tinh toan hiéu suét 1a gia tri chiéu cao trung binh pic sic ki
trén gian dd cua ba 1an bom. Xuc tac duge khao sat tir nhiét d6 200 + 800°C, hiéu suat
chuyén hoa monochlorobenzene dugc so sanh vai néng d6 monochlorobenzene tai 30°C
khong qua xtc tac (goi 1a ndng do Co - chiéu cao pic Hy).

37



TAP CHi KHOA HQC TRUONG DPAI HQC HONG PUC - SO 35.2017

2.2. Két qua va thio luin
2.2.1. Tinh chat ciia vt liéu nano NiO/Cr:03/ZnO

Hinh 1 cho thdy, ddc trung thanh phan pha va céu tric cua vat liu nano
NiO/Cr205/Zn0O tong hop dugc sau khi nung & cac nhiét do 500°C, 550°C va 600°C.
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Hinh 1. Gian d6 nhiéu xa tia X miu nano NiO/Cr,03/ZnO nung
¢ nhiét d9 500°C (a); 550°C (b) va 600°C (c)

Tir gian dd X-ray ta thdy miu nano NiO/Cr03/ZnO ¢6 cau triic va thanh phan pha
tuong d6i 6n dinh & cac nhiét do khac nhau, diéu nay ching to nhiét d6 nung khong anh
huong dang ké dén cdu trac cling nhu thanh phin pha cua vét lidu. Két qua cling cho biét vat
liéu nano NiO/Cr>03/ZnO ¢6 kich thudc trung binh khoang 20nm. Két qua nay phu hop véi
két qua do anh SEM cuia vat lidu tong hop duoc thé hién trén hinh 2.
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Hinh 2. Gian do TGA ciia vt liéu nano NiO/Cr;03/ZnO

Tir hinh 2 ta thiy, hé xuc tac c6 khdi lugng twong dbi 6n dinh tir khoang nhiét do 16n
hon 350°C. Vi vay, tac gia lya chon khoang nhiét do tir 400° + 700°C dé khao sat sy anh
hudng cua nhiét do dén hinh thai hoc cua vat liéu téng hop.

5-4800 10.0kV 9.8mm x100k SE(U)

Hinh 3. Anh SEM ciia méu vat liéu nano NiO/Cr,03/ZnO

Hinh 3 ta théy, vat liéu nano NiO/Cr,03/ZnO dugc nung ¢ nhiét do 550°C c¢o kich thudc
hat kha déng so v6i cac mau o nhiét do nung khac va c6 kich thudc khoang 10 + 50nm. Vi
vay, tac gia lya chon nhiét d6 nung 1a 550°C sir dung trong dé tai nghién ctru cho cac khao
sat tiép theo cua vat liéu.
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Spectrum 16
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Hinh 4. Gian d6 EDX miu vt liéu nano NiO/Cr,03/ZnO

Hinh 4 1a phé EDX va bang 1 thanh phin nguyén t6 cia mau nano ZnO/Cr,03/NiO
nung & 550°C cho thiy sy c6 mit cac nguyén tb trong mau nhu: C, O, Zn, Ni, Cr. Nguyén
td Zn, Ni, Cr va O 1a cac nguyén td dua vao dé téng hop vat liu, su c6 mat ciia nguyén td
C trong mau cao mdt phan c6 thé 1a do qua trinh rira chua loai bo hét TEA, phan khac 1a do
qua trinh loc mau bi 1an véi gidy loc qua trinh nung bi phan huy tao thanh C.

Bang 1. Thanh phén cac nguyén té trong mau vat lidu

Nguyén t6 Phan trim khdi luong Phan trim nguyén tir
C 17,57 33,85
(0] 33,03 47,79
Cr 4,59 2,04
Ni 11,12 4,38
Zn 33,70 11,93

Bang 1 cho thay, ty 1& phan trim nguyén tir gitta Zn, Ni va Cr trong hdn hop 1a
11,93:4,38:2,04 (twong tng ty 1¢ 65,1:23,8:11,1 at%). Nhu vay, v6i diéu kién tong hop nhu
trén da ché tao duoc vat liéu nano ZnO/Cr,03/NiO trong do ty 1¢ phan trim nguyén tur gilra
Zn, Niva Crla 65,1:23,8:11,1 c6 thanh phén pha ¢ dang wurtzite cua Zn, kich thudc hat tur
10nm dén 50nm.

2.2.2. Kha nang phan hiy monochlorobenzene cua vat lieu NiO/Cr203/ZnO

Khoang nhiét d6 nghién ciru lya chon tir 200°C dén 800°C, két qua khao sat duoc
chuyén héa monochlorobenzene duoc trinh bay ¢ hinh 5.
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Hinh 5. D6 thi sy phu thudc dd chuyén héa monochlorobenzene trén xiic tac dén nhiét do

Két qua trong hinh 5 ta thiy, trong diéu kién khong c6 xtic tac, trong moi trudng khong
khi, do chuyén hoa ciia monochlorobenzene dién ra rat cham, chi dat 7,14% ¢ 600°C va 31%
& 800°C. Nhu vy, monochlorobenzene rat bén trong diéu kién oxy héa théng thuong hau
nhu khong bién d6i dudi tic dung ciia oxy khong khi va nhiét d6 cao.

Khi c6 mit xtc tac thi d6 chuyén hdéa monochlorobenzene xay ra nhanh, ngay ca &
vung nhiét do thép va ¢ do chuyén hoa cao hon (dat 84,58% tai 400°C).

3.3. Anh huwéng ciia médi trwong phan wng dén qua trinh phan hay
monochlorobenzene

DO chuyén héa CBHSCI (%)

8888838288

e

/

-
=]
L

(=]
3

o 100 200 300 400 500 600 700 800 900
Nhiét d (oC)

—+— Co xic tac - rong khong khi —8— Co xic tac - trong Ni to
—a— Khéng xtc tac - trong khéng khi —«— Khong xiGc tac - trong khi Nito

Hinh 6. P$ chuyén h6a monochlorobenzene trong méi treomg khong khi va nito

Hinh 6 cho thay, khi c6 mat xtc tac trong méi truong khong khi chuyén hoa ting nhanh
dat 84,58% tai 400°C va gan nhu it thay doi néu ta tiép tuc ting nhiét do phan img. Con trong
moi trudng nito, qua trinh chuyén héa clia monochlorobenzene c6 xay ra nhung véi hiéu suét
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chuyén hoa thap so véi moi truong khong khi, dat gia tri 77,5% tai nhiét 46 800°C. Nhu vay,
v6i su ¢6 mit ciia xuc tac dd 1am ting qua trinh chuyén hoa monochlorobenzene trong qua
trinh xtr Iy hoi monochlorobenzene.

4. KET LUAN

Vit lidu nano NiO/Cr,05/ZnO duoc tong hop tir cc tién chat 1a Zn(CH;CO0),.2H,0,
Cr(NO3)3.9H>0 va Ni(NO3),.6H>0 véi diéu kién lua chon phu hop nhu nhiét @6 nung mau
550°C, thoi gian nung 2 gid c6 kich thudc trong khoang 10 + 50nm, ty 1¢ phan trim nguyén
tir gitta Zn, Ni va Cr 14 65,1 : 23,8 : 11,1; tinh thé NiO/Cr,05/ZnO tdn tai & dang wurtzite ciia
Zn tinh thé ton tai & dang pha > 90% va dam bao cac chi tiéu k¥ thuat, c6 kha ning tmg dung
trong xtr Iy méi trudng. Ung dung xir 1y chét thai hitu co ¢ chira monochlorobenzene véi
xuc tac NiO/Cr203/ZnO dang bot cho hiéu qua tdt véi diéu kién nhiét d6 400°C dat 84,58%.
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SYNTHESIS NANO MATERIAL OF NIO/CR:03/ZNO AND ITS
APPLICATION FOR HALOGEN DERIVATIVE TREATMENT

Trinh Dinh Dinh, Tran Thi Huyen, Tong Van Giang, Tran Thi Thao,
Nguyen Duc Minh, Trinh Lan Hong

ABSTRACT

The nanoscale material of NiO/Cr:03/ZnO was synthesized by sol-gel method, using
several chemicals of Zn(CH3CO3):.2H>0; Ni(NO3)>.6H>O; Cr(NO3)3.9H>O with the
triethanolamine (TEA). The particle size, morphology, chemical composition of this
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nanoscale material were diternined by X-ray, SEM, EDX. The experimental results showed
that the synthesis of NiO/Cr:03/ZnO nanoscale material had some properties such as
nanoparticle size in the range of 10 nm to 50 nm, the atomic propotion of Zn, Ni and Cr is
65.1: 23.8: and 11,1 respectively;, NiO/Cr:03/Zn0 crystals exist in the wurtzite form of Zn,
which was capable of rapid decomposing monochlorobenzene even at lower temperatures
and with higher conversion (84.58% at 400°C).

Keywords: Nano NiO/Cr:03/ZnO, monochlorobenzene decomposition, sol-gel method.
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BAT BIEN CUA GIOI HAN THUAN QUA PHEP LAY THUONG
Pham Thj Bich Ha!, Lé Xu4n Diing?
TOM TAT

Bai bdo chitng minh gi6i han thudn dwoc bao toan qua phép ldy thiwong déi véi hé
thudn t(fng quat. Pay la sw mo rong mot 50 két qua xet trén mot s6 hé thudn ddc biét cia
J. J. Rotman.

Tw khéa: Gioi han thudn, A-modun trai.

1. GIOI THIEU

Cho R 12 mot vanh va {M,}_, 1a ho cdc R-mddun trai (goi tat 1a R-modun) trén tap
sap thtr tu bo phan /. Gidi han thuan cua {M,},., ludn ton tai (xem trong [3], [5], [6]). Ngay
sau khi ra doi cac khai niém nay c6 nhitng tmg dung quan trong trong nhiéu linh vuc khéc
nhau cua Pai s6 va Hinh hoc dai sb, chfing han d6i voi Pai sb giao hoan trong [4, Section 1]
dua ra cach tinh modun d6i dong dia phuong thong qua tinh giéi han thuan. Dé phat huy
hi€u qua ung dung cua khai niém gidi han thuan trong cac linh vuc khac, cac nha toan hoc
quan tdm nghién ctru dén ciu triic va tinh bat bién cua gidi han thuan qua mot s6 phép toan
(xem trong [1], [2], [3], [4])-

Muc dich chinh cta bai bio nay 13 mé rong cac két qua cua phép lay gidi han thuan
qua phép 1ay thuong cua J. J. Rotman [5, Section 5.2].

Ngoai phﬁn gi61 thiéu, bai bao chia thanh hai myc. Muc 2 xay dung mdt h¢ thuan méi
tir hai hé thuan ban dau (Ménh dé 2.4). Muc 3 trinh bay két qua chinh ctia bai bao vé tinh
bat bién clia gidi han thuén qua phép lay thuong (Pinh 1y 3.4) va khi xét hai hé thuan dic
biét ta nhan duoc cac két qua cua J. J. Rotman [5, Section 5.2] (Hé qua 3.5, Hé qua 3.6).

2. HE THUAN

Trong bai viét ludn gia thiét R 1a vanh va M 1a R-modun trai (goi tit 13 R-modun).
Gia st 1 1a mot tap sap tha tu bo phan, khong mét tinh tong quat ta ki hiéu quan hé do6 1a
"< Mot tap sép thir tu bo phén 7 dugc goi 1a mot tap dinh hudng néu v6i moi i, j €l luon
ton tai ke Isaocho i<kva j<k.

Dinh nghia 2.1. Gia sit {G,} _, 1a mdt ho cac R-mddun va / 1a mot thp tya sdp thir tw

bd phan. {Gl. }id goi 1a mot hé thuan cac R-mddun g véi tap chi s6 I néuvéimoi i, jel

sao cho i < j Iudn ton tai mot dong cau l//; :G, = G, thoa man hai dicu kién sau:

1.2 Gidng vién khoa Khoa hoc Ty nhién, Truwong Pai hoc Hong Pirc
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w! .G, — G, 1a dong chu dong nhét véi moi i e /.

Néu k e Isaocho i < j<k thi W, =] 1//; , nghia 12 biéu d6 sau giao hoan:

G—Y
' Vi
v v
GJ W;i

H¢ thuan dugc dinh nghia nhu trén ki hi¢u la G = {Gi , ;//’]} .

G,

Vi du 2.2. Cho day cac mdédun con cua R-modun M nhu sau:
MO ng g...gMn [eagXE

Khi @6, ta c6 ho {M ,.,l//j. (i< j)}N la h¢ thuan trén tdp dinh huong N, trong do
l//; :M; — M ;la phép nhung tir M, vao M .

Vi du 2.3. bat I' = {A |A 1a m6dun con cua M }. Theo [3, Vi du 2.5], ta xem I'la
tap chi s6 trén chinh n6 va ho {A, ¢j, ,AcC A ‘}r 14 hé thuan trén tap dinh huéng T

Gia st M, N la cac R-modun sao cho ton tai mot don ciu cac R-mddun fiN—>M.
{Ai,¢;,(i < ])}sm va {Bu @, (u < V)}m 1an luot 1a cac hé thuan cic modun con tuong tng
ctiia M va N trén cac tap dinh hudng 9 va M, trong do6 ¢; va ¢! la cac phép nhing. Gia sir
hai ho 2 = {Ai,¢;,(i < J)}zm va B = {B,(pf (u< V)}mth(")a mén tinh chat sau: véi moi

u e ton tai i € Msao cho f (B,) < A,.Khidé taco thé xay dyung duoc hé thuan méi tir
hai ho 2(,*8 nhu sau:

Ménh d@ 2.4. Gid st ta cé hai médun M , N va hai ho médun con 4,8 théa man céc
diéu kién nhuw trong lap luan trén. Khi do

Dat I={(A4,B,) e (U,B)| f(B,) < A}cing vdi quan hé¢ "<", xdc dinh nhu sau:

(4,,B,)<(4,,B,) néu i< jva u<v vallamét tap dinh hiéng.

Tén tai ho dong ciu 0((;3; A1 f(B,)—> A,/ f(B,), trong @ i< j,u<vsao cho ho

cdc phan tir {(4,,B,), 9((]’:1”:; (i < j,u <)} la mot hé thudn trén tap dinh huong 3.
Chirng minh.
Véi moi cap phan nr (4;,B,),(4;,B,)€T (f(B,) < 4, f(B,) < 4,),do N la tap
dinh hwéng nén ton tai weN sao cho u, v<w . Khi dé ton tai ke sao cho

f(B)YCA,. Vi M la tip dinh huong nén ton tai teM sao cho i, j, k<t nén
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f(B,) < 4,. Do vdy (4,,B,) €T va théa man (4;,B,),(4,,B,)<(4,,B,). Viy Ila tip
dinh huong.
Véi moi cap phan tir (4,B,), (4,,B,)) €3, i< j, u<vluon xdac dinh day dong cdu

cic R-modun A, f(B)——> A,/ f(B,)—"22> 4,/ f(B,),

trong d6 1§ (a, + f(B,)) = 4i(a)+ f(B,) vi 7,,,(a, + [(B,) =a,+ f(B,).
Bt Oy =7, i, 650 @+ £(B) = ,(a) + /(B,).

Gid sir (4,,B,)<(4,,B,)<(4,,B,). Ta cé
0005 (a,+ f(B)) =02 (#:(a)+ f(B) = ¢/ (#(a))+ f(B,)
=4/ (a)+ f(B,) =01 (a,+ f(B,)).

Vay {(4,,B,)) € 3, ¢((;i”;; (i < j,u <v)}5la mot hé thudn trén tap dinh huong 3.

3. PHEP LAY THUONG QUA GIOI HAN THUAN

Muc nay, trinh bay cdc két qua chinh ciia bai bdo. Trude hét ta nhdc lai khdi niém
ciia giGi han thudn va cau tric ciia gidi han thudn khi tép chi sé la tap dinh hidng.
Dinh nghia 3.1. (/3, trang 237]) Gia s G la mét hé thudn cdc R-médun vng voi tap

chi s6 I . Gidi han thudn cia hé G, ki hiéu la lim G, hodc imG, la mot R-modun va mot

——iel

ho dong cdu cac R-médun a,:G, —1im G, sao cho a, = (Z/.l//;, trong do i< j, théa man
S i

tinh chat: véi moi R-médun X va ho cdc dong cdiu g, :G, = X sao cho g, = gjl//j., ton tai

duy nhat mét dong cau g :lim G, = X lam cho biéu do sau giao hodn:
-

g

Ménh dé 3.2. ([3, Proposition 5.23 va Lemma 5.30]) Gioi han thugn cua mot hé thudn
{Mi, ;,i < ]}1 cac mé dun R-médun trén mét tdp chi sé sap thir tw luén ton tai va dwoc

xdc dinh nhw sau:

limM, =(®M,)/5,
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trong do
S = {Adim)-A(m) i, je Li< jm e M}
va A : M, — ®M. la dong cau nhing thik i.
Hon nita, néu I la mét tdp dinh hwéng, ta c6
MGéi phan tir cia WimM , luén viét dwoc duwéi dang A.(m,)+S..
A(m.)+ S =0khi va chi khi ton tai t € I sao cho i <tva ¢ (m,)=0.
Nhdn xét. Theo Ménh d& 2.4, ta c6 ba ho 2, va J 1a cac hé thuan, két hop véi

ménh dé€ trén ta thay gidi han thuan ctia cac ho nay ton tai va dugc xac dinh nhu sau:

lim, 4 ={e;,(a,)+S,|icM,a €4},

trong do
a4 ->9D, 5,4, a(a)=(.,0,a,0,..) va
={a.¢.(ai)-al.(ai)|i69ﬁ,ai €A,i<j}.
lim B ={B,(b)+S,|lueN,b, B},
trong do
B, B, —>® B, B,0b,)=(.,0,0b,0,..)va
S2 z{ﬁvqor(bu)_ﬂu(bu)“’lem’bu EBu’uSV}'
. A
th(A,,Bu)esm {7(”,)(‘1 +f(B)+S|(4,B,)€J.a, € 4},
trong do

Viian - — . 7w(@+B,)=(0,...a,+ f(B,),...,0) va

S8, f(B )
S={ynlim@+ BNVl + (B)(4,B)€J,a € 4,(4,B)<(4,,B)}.

Néu 2,8 théa man thém diu kién véi moi (4,B,),(4,,B)€T,
(4,,B,)<(4,,B,) théa méan ¢;.f|B :f|B " ta c6 thé xay dung dugc mot don ciu tir
lim,_, B, vao lim,_,, A nhu trong b6 dé sau:

Bb dd3.3. Cho haiho A = {4, 4.(i < j)}m, B={B,.p! (u< v)}m, tap 3 duoc
xdc dinh nhw néu trong Ménh dé 2.4 va véi moi (A,B,), (4,,B,)€T sao cho
(4,,B,)<(4,,B,) thoa man ¢]’f|B = f|BV @\ Khi dé ton tai mét don cdu tir lim,_, B, vao
lim,_,, 4. Hon nita,

lim,_ B, ={a,(a)+S,|JueN, f(B,)< 4,,a,= f(b,)}.

Chtrng minh:
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Lay B,(b)+S, €lim . B,, ton tai i € M sao cho f(B,) < 4., dé cho gon ta dit

a, = f(b,). Xét tuong tmg
g:lim, B, = lim, 4., g(5,(b,)+S,) =, (a)+ S,

Truéc hét ta can ching minh g1a mot anh xa. Lay B,(b,)+S, = B,(b,)+S,, hay

B,(b,)—B,(b)+S,=0. Ton tai i, j € M sao cho
g(p,(b,)+S,)=a(a)+S,8(B,(b)+S,)=a,a)+S5,

trong 46 @, = f(b,),a; = f(b,). Theo Ménh dé 2.4 (i), ton tai (4,,B,) €T vathoéa
man (4,B,),(4,,B)<(4,,B,). Dat b, =¢i(b)-p,(b), dan  dén
B.(b,)=B,(b,)~B.(b,), dods B,(b,)~B.(b)+S, = B,(b,)+S, =0.Theo Ménh dé 3.2
(ii), ton tai z € M, w< z sao cho ¢ (b,)=0hay ¢'(b,) =’ (b,).

Theo tinh chat cta hai ho 21,98, ton tai k € 9 sao cho f(B.) < 4,. Theo Ménh dé 2.4
(i), ton tai (4,,B,) €T vathéaman (4,,B,),(4,,B.)<(4,,B,). Do vay tir ¢ (b,)=¢’(b,)
e gf(b)=g(b) suyra (G B,)= 1@ B). Vi (4,B,)<(4,.B,) va (4,B)<(4,.B),
nén f(p! (b)) =4,(f ()= (a) va [(0)(b)=¢](f(B)=¢](a)). Din dén
#(a)=4)(a)

bit a, = ¢,/(a,) - ¢,/ (a;), dan dén a,(a,)=a,(a,)-a,(a;), do dé
a(a)-a,(a;)+S =a/(a)+S,.

Taco ¢ (a,)=¢,4 (a,)— 4.8/ (a,) = ¢,(a,)— ¢, (a,) = 0. Theo Ménh dé 3.2 (i)
tacod o, (a)-a;(a,)+S5 =0 hay ,(a,)+S, =a,(a;)+S,. Vy glamét anh xa.

Liy B,(b)+S,,B,(b,)+S, elim,_,B, . Ton tai i, j € M sao cho

g(p,(b,)+S)=a(a)+5,8(B,(b)+S,)=a,a)+S5,
trong d6 a, = f(b,),a; = f(b,). Khi do6 ta c6
g(B,(b,)+5,)+g(B,(b,)+5,) = a,(a) +a,(a,)+5,,
Theo Ménh dé 2.4 (i), ton tai (4,,B,)€J vathéaman (4,8,),(4,,B,)<(4,B,).Dit
b,=¢,(b,)+¢,b,)eB,,

dandén S,(b,) = B,(b)+ B,(b,), B,(b)+B,(b)+S,=5,(b,)+S,=0.

Doviy g(4,(b,)+B,(b,)+5,) = g(B,(b,)+5,) = a,(a,) + 5, trong d6 a,= f(8,).

Vivay a = f(b,)= [0 (b,)+ 0.(5,) =0l (B)+ 0/ f(B) = ¢\(@) +¢ f(a,).

Tt d6 ta nhén duge a,(a,)+a;(a,)+S, =,(a,)+S,=g(B,(b,)+B,(b,)+S5,).
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Gia st g(B,(b,)+S,)=a,(a)+S, =0. Theo Ménh dé 3.2 (ii) ton tai k e M,i <k
sa0 cho ¢ (a)=0. Ta lai c6 @ (a)=¢,(f(b,))=f(p'(h,)). Vi f 1a don ciu nén
@' (b,) =0, theo Ménh d¢ 3.2 (i) ta nhan dwoc f3,(b,)+S, =0. Vay gla don chu. ]

Theo két qua trén, ta c6 thé xem lim,_,, B, 1a mddun con cta lim,_y, 4., do d6 khong

A

lim, . A lim. . A
Mthay cho modun thuong M va —~

hmue‘ﬁBu g(IL-niESWAi) Bu

mat tinh téng quat ta co thé viét

thay cho . Tir d6 ta c6 thé phat biéu két qua chinh cta bai bao nhu sau:

Pinh Iy 3.4. Cho hai ho A = {A,.,¢j'i,(i3j)}m, B={B,.0!(u SV)}m, tip 3
dwoe xdc dinh nhw néu trong Bé dé 2.4 va véi moi (4,B,),(4;,B,)) €T sao cho
4, _ lim, 4,

(4,8,)< (4,,B,) thoa man §; 1, = 1, @\ Khido limy, o 7= HSr

Churng minh.
Xét twong ting
A lim4
“ S8, lim, B,
Ta chi can chung to twong Uing trén la mot anh xa.
That vay, gia st a, + f(B,)=b,+ f(B,) trong d6 a,,b, € 4, suyra a,—b, € f(B,).
Do vay (e,(a, —b,)+S,)+1lim B, =0.
Te d6 ta nhidn dugc («,(a,)+S,)+1lim, B, =(a,(b)+S,)+1lim B, hay
lu (a +f(B)) = /llu (b, + f(B,)). Do do /1 laanhxa

Véimoi (4,,B,)<(4,,B,), tacd biéu d6 giao hoan sau

ﬂ(!,u) (ai + f(Bu )) = (ai (ai) + Sl) + MMEWBM °

A lim, o 4
, lm, 5,
Z(J,V)
A, 1B, y,

That vay
65 (a,+ f(B)= A, (a,+ f(B))=(e;(a,) + ) +1im, B,

(/ v)7(J.v)

= (,(#}(a))+S) +1im, B, = (a,(a,) + S,) +1im, B, = A;,.a; + [ (B,):
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Xét biéu d6 giao hoan

——=ieM“7

lim, B, ~~~"TTTTTT7 > X

—=ueN

Liy a,(a,)+S, €lim,_;, 4. V&i mdi veIN luon ton tai £ € M cho f(B,)c 4,. Vi
91 1a tap dinh huéng nén ludn ton tai k € 9 sao cho i,z < k. Khi d6 (4,,B,) € J nén

) A
Yaw (@ + fB)+Se h_n.l(A,,B‘,)ea EI

v

Vi vay ta xac dinh dugc tuong Gng sau:

. , 4 i
h:lim, g, 4, —> lim, 5, B_lah(ai(ai)+ S)=Vun(@(a)+f(B))+S.

Gia st a,(a,)+S, =a,(a;)+S8, h;y a,(a;)—a,(a,)+S,=0. Khi d6 ton tai (,w)
sao cho h(a;(a;)+S,)=7,.,(# (a,)+ f(B,))+S.

Gid str (k,v),(t,w) < (£,0). Pit a, =¢!(a,)— ¢/ (a;)taco

a, + f(By)= 0.5 ($(a)+ f(B)) = 6.5 (¢ (a)+ f(B,)).

Khi 6 7,, (@, + /(B,) = 7 (#(@) + F(B) =7 (& (a)) + (B,)

Dit a, =¢/(a,)— ¢’ (a;) suy ra a,(a,)=,(a,)—a,(a,). Theo Ménh dé 3.2 (ii) ton
tai p e 9, < psao cho ¢, (a,(a,)) =0hay ¢,(a,)—¢.(a;)=0.

Ton tai g € M, p < g,z € Nsaocho (4,,B,),(4,,B,)<(4,,B,) € J. Khi d6

600 (a, + [ (B) =03 (fi(a) - 4.(a,) + £(B,) = 4y (a) ~ $)(a,) + f(B) =0

Vay /13 mot anh xa. Ngoai ra d& dang thay 4 13 mot toan cau. Khi d6 ta c6
A lim,_, A

hm i~ ——ieM T
—=(4;,B, - :
B0 B = ker(h)

Lap luan tuong tu trén, gia su A(e;(a,)+S,) =0 ta cod 7(k,v)(¢1£ (a)+f(B,))+S=0.
Theo Ménh dé 3.2 (i), ton tai (4,B.) €3, (4,,B)<(4,B)sao cho 6" (¢ (a)+ f(B,) =0
hay ¢/(a,)+ f(B.)) =0, nhu vay ¢/(a,) € f(B.)). Do vay ker(h) =lim, B,
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H¢ qui 3.5. ([5, Corollary 5.381) Cho A I R-médun trdi, {4, $,(i < )| la mjt h¢

thuan cac modun con cua A trén tap dinh huong 1. Khi do ta co:
i) lim,_, 4, :UAv :
iel
i) lim,_, 4/ 4 =4/ 4 .
iel
Chitng minh.
(i) Ap dung Pinh 1y 3.4, cho hai mddun 4 = U A.va B = 0 va cho hai hé thuan céc
iel

mo dun con cua A, B Ia Q[:{Al-,¢;v(l'3j)}l>%:{3i :O,Q;v(iﬁj)}l. Két hop voi

lim,_, 4 = J4 =4 lim,_,B, = JB, =0ta nhan két qua (i) ctia B6 d2.

——iel
iel uel

(i1) Ap dung Dinh 1y 3.4, cho hai médun 4 = U A.va B = 0 va cho hai hé thuin cac

iel
modun con cia A va B 1a A ={B, = 4,.( <))} ;B={4=0,0.G<))} .Kéthop

voi lim,_ B, = UBZ. =4 lim,_,A4 = U A ta nhan dugc két qua cua (ii) ciia bo dé.

—=iel
iel uel

H¢ qua 3.6. ([5, Proposition 5.37]) Cho B la médun con cua A va hai hé thuan cac
médun con cia A va B lan luot 1624 = {Ai,(ﬁ;,(i < ])}zm B = {Bu,(of (u< V)}(n thoa

mén v6i moi B, € B luén ton tai A € A saocho B, = Ava A= UA,-,B:UB,». Trén

ieMm ien
tdp I={(A,B) e AxB | B < A} trang bi mot quan hé thir ty bo phan “<” nhu sau: voi
moi (4;,B,),(4,,B,) €T thi (4,B,)<(4;,B,) khiva chikhi 4, < A, vaB, B, . Khidé
lim , 55 (A,- /B, ) = A/B.

Chirng minh.

Ap dung Pinh 1y 3.4, cho hai médun A, B va cho hai h¢ thuan cac médun con cua A,
Bla A, . Kéthop véi lim, ., 4, = | ] 4, = 4 va lim B, = ] B, = B tanhénkét qua

ieMm ueMN

ctia bo dé.

4. KET LUAN

Ngoai phén gioi thi¢u, bai bao chia thanh hai muc. Muc 2 xay dung mot hé thuan
m&i tir hai hé thuan ban dau (Ménh dé 2.4). Myc 3 trinh bay két qua chinh cua bai bao
vé tinh bit bién cua giéi han thuan qua phép lay thuong (Pinh 1y 3.4) va khi xét hai hé
thuan dic biét ta nhan duoc cac két qua cua J. J. Rotman [5, Section 5.2] (H¢ qua 3.5,
H¢ qua 3.6).
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QUOTIENT MODULES PRESERVES DIRECT LIMITS
Pham Thi Bich Ha, Le Xuan Dung

ABSTRACT

In this paper, we show that quotient of left A -modules preserves direct limits. These

results extend previous results of J. J. Rotman.
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NGHIEN CUU CAC CO CHE TAN XA CHU PAO ANH HUONG
PEN PO LINH PONG CUA HAT TAI TRONG GIENG
LUQNG TU PHA TAP HAI PHiA

Lé Vin Hiéu', Trin Thi Hai?
TOM TAT

Chiing t6i nghién citu anh hudng ciia pha tap hai phia lén qud trinh vin chuyén lrong
tik trong giéng lwong tir vudng goc. Bang viéc sir dung phirong phdp bién phan, chiing t6i da
dua ra dwoc biéu thirc gidi tich vé sw phdan bo ciia hat tdi va cdc ham tw twong quan cho cdc
co ché tan xa. Chiing t6i nhdn thdy phirong phdp pha tap 2 phia cé thé lam ting dé linh
dong cua hat tdai so véi pha tap mot phia. T do, chung toi dwa ra sy phu thugc cua hé s6
ndng cao dp linh déng vao dé rong kénh dan va nong dé hat tai. Ly thuyét cia ching t6i da
thanh céng trong viéc gidi thich cdc thi nghiém gan ddy vé tinh chdt van chuyén, phdi ké
dén la su phu thuoc cua hé 56 nang cao do linh dong vao do rong kénh dan.

Tir khéa: Pha tap hai phia, phirong phdp bién phdn, hé sé nang cao d¢ linh déng,
giéng lrong tir.

1. DAT VAN BE

Céc kénh dan véi d6 linh dong cao 1a mot trong nhitng van dé thach thic cua vat 1y
ban dan va c6 tdm quan trong 16n ddi vai viée tng dung céac thiét bi. Pé nang cao phdm
chét ciia cac linh kién, khong nhitng phai ting mat d6 hat tai ma con phai ting d6 linh dong
ctia hat tai. Do linh dong 16n cho phép ché tao nhitng linh kién c¢6 kha ning diéu khién
dong cao va toc do dong ngat (chuyén) mach nhanh. Nhu chiing ta d4 biét, &é nang cao d6
linh d6ng cua hat tai hai chiéu trong gleng lugng tir nguoi ta thuong sir dung phuong phap
diéu bién cac nhén tb quyet dinh nhu: ciu trac dién tir, cac co ché tan xa va cac nguon
giam ham hat tai [1,2,3].

Gan déy, ching t6i da chi ra rang, viéc diéu bién bt ddi xtng ham séng do pha tap
mot bén s€ lam tang tan xa do do nham gay nén, vi du nhu thé nham bé mit va thé bién dang
khop sai... 1am cho do linh dong giam manh [7]. Vi vy, chung téi cho rang c6 thé nang cao
d6 linh dong bang cach diéu bién ddi ximg ham song do pha tap hai bén. Céc thuc nghiém
gin day ciing da nghién ciru tinh chat van chuyén cia cac giéng luong tir pha tap ddi xtng
hai bén [4,5,8,10] tuy nhién van chua c6 1y thuyét ndo giai thich thoa dang.

Vi vdy, muc tiéu cta bai bao nay 1a dua ra Iy thuyét, nghién ctru hién tugng van
chuyén & nhiét 6 thap cta hat tai trong giéng luong tir pha tap hai phia. Ly thuyét bao gom
tat ca cac co ché tan xa chu dao, dic biét 1a thé bién dang khop sai.

! Gido vién Truong Trung hoc phé théng Lé Lai, huyén Tho Xudn, Thanh Héa
2 Giang vién khoa Khoa hoc Ty nhién, Truong Pai hoc Hong Dic
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Trong phan 2.1 chiing ti dua ra 1y thuyét van chuyén ctia hat tai & nhiét d6 thip. Phan
2.2, 1a ham ty twong quan cho cac co ché tan xa chi dao. Phan 2.3 1a hé sb nang cao do linh
d6ng ctia hai mé hinh pha tap hai phia va pha tap mot phia. Phin 2.4 1a két qua tinh s va so
sanh véi thuc nghiém. Phan 3 14 phéan tong két.

2. NOI DUNG NGHIEN CUU
2.1. Ly thuyét van chuyén tuyén tinh

Theo 1y thuyét van chuyén tuyén tinh, d6 linh dong & nhiét d6 thap duoc xac dinh boi
s =er/m" v6im"1a khdi lwong hi¢u dung trong mit phang ctia kénh dan. Thoi gian séng

van chuyén dugc biéu dién qua ham ty twong quan:

1 1 2y 2z q2 <|U(q)|2>
;_m -([ dq.!‘ d({) (4]{; _q2)1/2 gz(q) (1)

o day, g =(q,¢) la xung lugng truyén hai chiéu cho boi cac co ché tan xa trong mit
phang x,y: ¢ = |q| =2k, sin($/2)voi $1a goc tan xa.

Ning lugng Fermi duoc xéc dinh: E ,=h’k, / 2m’véi k, = |27 p, 1a s song Fermi.

Ham tu twong quan trong phuong trinh (1) c6 <|U (q)|2> duoc dinh nghia Ia trung binh

thong ké céac bién doi Fourier hai chi€u cta cac thé tan xa phy thudc vao ham séng bao.

U(g)=]" dz|¢(2)f U(g,2). #)
Ham dién moi £(g) dinh lugng cho hiéu tng chén cua thé tan xa cua hat tai hai chiéu.
Ap dung gan dung trudng ngiu nhién ta co:
Trong d6, q, =2m’e’ / £, 1’ 1a nghich dao chiéu dai chan hai chiéu Thomas-Fermi.

Hiéu chinh truong cuc bo do tuong tac trao doi gitra cac hat voi nhau duogc cho béi:

q
G(q)=—F—=
2\q> + k;
Thira sb dang chin phu thudc vao tuong tac cua hat doc theo phuong nuoi, dugc xéac
dinh béi:
Fq)=[ dz[" dz¢* ()¢ (e, (3)
Nhu ta da biét, ham song mé ta sy phan b cua hat tai trong giéng lugng tir pha tap
d6i xtng hai phia c6 dang [9]:

V4 nz cz L
2B,/— —)cosh(— khi |z|<—
cos( 7 )cos (L) i |z| 5

£(z)= L 4)
L
0 khi |z|>5,
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Thay biéu thirc ham séng & phuong trinh (4) vao phuong trinh (1), két hop vdi cac

ham don gian y,(x) va , chobadi(12) va (13),
I (-D'x |.
xX)=|—+——"—— |sinhx, 5
yn( ) |:)C )C2+n27l'2:| ( )
Va:
-D'zx | .
w (x)=| ————|sinh x 6
| S ©
véi n=0,1,2,...1a s6 nguyén.
Ta thu duoc:
B[ 4 8 »
()= {ﬁ[%(20)+1]+—[271(0)—€ Pr(t/2)+1]+
8 |t —4c t
t-2c t+2c
+ + 20)+2y,(2c)—y,(2c)+1]+
((t—2c)2+47r2 (t+2c)2+4722][7/2( )+ 2120720+ ]

]t i 167ct
e R e O e K pwre e wpea

(7

—t/2
ec

+
(t=20)[(t—2c) +4r°]
L) 4717
+ 2 2 + 2 2
(t+20)(t+2c) +4x"] ft +4n7]
O nhiét do thép, cac hat tai c6 thé c6 cac co ché tan xa sau: Tap xa (RI), d6 nham bé
mit (SR), thé bién dang khdp sai (DP). Thoi gian sdng tong cong duge xac dinh boi quy tic

Matthiessen: L = 2 + 2 + 2 , (8)

Tor TR Tsr Tpp
0 day, h¢ so 2 xuat hién do co6 hai 16p pha tap va hai mat nham.

x[@,(2c)+2m(2c)]— 87[2[

Ji(e+t/2)+x(c~1/2)} ],

2.2. Ham ty twong quan cho cac co ché tan xa chi dao
2.2.1. Tan xq gay boi Tap xa

Tir phuong trinh (1), ta thiy gia tri cua thoi gian sdng van chuyén duoc biéu dién qua
ham ty twong quan cho mdi co ché tan xa. Pau tién, ham tu tuong quan cho tan xa tur sy
phan bd ngiu nhién cua tap duge xac dinh boi tich phéan trén toan mién pha tap [6]:

<|UR1 (Q)|2> = (ZZZZ j TdZiNI (z, )FRZ (4,2)- )

Trong 4o, N,(z,)1a sy phan b6 clia tap va Fy(q,z,) 1a thua s6 dang dbi voi 14 tap &

vitri z = z,, dugc xac dinh boi:
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+00 2 obn
Fo(g,z) = [ dz|g(z)f e 7. (10)
Tinh toan phuong trinh (10) v6i ham song cho béi phuong trinh (4) ta dugc:
eqzi
Fr(q,z;) = R(qL) > (11)
trong do, t=qL va
R(t)=7rB2[7/1(C+t/2)+}/1(c—t/2)+2]/1(t/2)] (12)

v6i y,(c) 1a ham duoc xac dinh boi phuong trinh (12).

Nhu vy, ham tu twong quan xac dinh bai cac phuong trinh tir (9) dén (12).

Tir m6 hinh trén, ta tién hanh xtr Iy nhiét trong qua trinh nudi epitaxy chim phén ti.
O nhiét d6 cao, trong quan gitta cac ion yéu hon so voi trudng tap ngau nhién ciia nd, nén
ham ty twong quan c6 dang don gian nhu sau:

2 2
(Wa@f) =@l )Feta), (13)
O day, chi s6...) biéu thi trung binh théng ké sy phan bé ciia tap. Hé sb twong quan

27 NP
ngBTE)

tap nho hon 1 don vi: F.(q) = , tham s6 twong quan cho béi: ¢, = ,

N}® = N,L, 1a mat do la tap hai chiéu, 7, 1a nhiét d lam lanh d6i v6i sy khuéch tan
ctia tap, k14 hiang s6 Boltzmann.
Twr do ta tim dugc ham ty twrong quan cho tap c6 dang:

, 276> 2 3
(Vutaf) :( e ] M g, (14)

L

O day thira s6 dang chin c6 dang:
Rz(t) e—2st _e—2dt
2 (t+t)

void=z /L vas=z/Lvat, =q,lL.

Fo,(t)=

2.2.2. Tdn xa gdy boi dg nham bé mat

Tiép theo chiing t6i dua ra ham tu twong quan cho tan xa do d6 nham bé mit gy nén.
Nhu ching ta da biét, gia tri ciia thé trong khong gian véc to song ddi v6i cac tan xa tir bé
mat nham phia dinh c6 dang [6]:

Use(@) =V, |5 | A, (15)

O day, A , 1a bién doi Fourier hai chiéu cua cau hinh bé mat.
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8V (z)

Vols [ =[E(@)~Vy(z)]6* (z)+ j dzg* (2)—L= (16)

v6i zp1a cyec tri cia ham song (z, > —L / 2). Trong truong hgp don gian, chon zo=0, két
hop véi cac thé tan xa trong [9], chiing t6i dua ra biéu thirc giai tich cta thé tan xa c6 dang:

e*B* 1 20 + 7t
ps{ [—16,20)+ 26 )+

Vls | =1E()~V,(z,)Is*(0) +

28L C2 + 72'2
+2160,(20)+20,(6)=6,(2€) + 26,(e)] = [0,(2¢) + 20, (2¢)] - % ) -
x{o,(c)+20, (c)]_%zi[ 5,(0) + 20, (0)] + 2[89 (©, 09, (0)]}
4 oc

2.2.3. Tdn xa gdy boi thé bién dang khép sai

Cubi cung ching t6i chimg minh rang, 6 nham bé mit tao ra thing gidng cua bién
dang trong giéng luong tr c6 su chénh léch héng s6 mang. Chinh sy chénh léch nay dan t&i
su thay ddi cua dang bién, lam xuét hién cac co ché tan xa moi. Thé tan xa méi nay phu
thudc vao dang ddi xurng cua tinh thé va loai hat tai.

Dudi day, ching t6i dua ra bién d6i Fourier hai chiéu ciia thé bién dang khop sai dbi véi
tinh thé 1ap phuong. Thé tan xa ¢ phia bé mat nham cua dinh giéng cho boi, ddi véi dién tir:

Ui (q,z)= -—"2 gA e 1=t (18)
va ddi vai 18 trong:
172

2
Up(q.2) =?9Aq€_q(z+m) X {%[bq (K+ 1)]2 (1+sin* p+cos*p) +[Z’;Gj (1+sin® (pcosz(p)} (19)

4

& bén trong giéng (|z| <L/ 2) va bang 0 trong cac khoang con lai. Véi =, la thanh

phan bién dang thé tich t6 hop ctia thé bién dang cho vung dan.
Str dung ham séng tir phurong trinh (1) chiing toi xac dinh dugc biéu thirc cho ham ty
tuong quan cho thé bién dang khép sai cho dién tir c6 dang:

o P\ (7 ae E (K+DAAB Y
(vsia.ar)- , 0)

4L

va cho 10 trong:

7%a e, 2 AAB? ’
<\U 0 (q.2)[ > ( e J Fop (1)

4L
(21)

2
X i[bS(KJrl)] (1+sin* @ +cos*p)+ 4.6 (1+sin’ pcos’p) ¢,
2 4c44
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Trong d6, thira s6 dang:

F(t)=te" [}/l(c+t/2)+ y(c—t/2)+2y,/(t/ 2)]2 Fi(2).

Nhu vay, véi viée st dung ham song bao ¢ phuong trinh (4), chung ta da xac dinh
dugc ham tu tuong quan cho tat ca cac co ché tan xa cua giéng luong tir pha tap diéu bién
dbi xtmg ¢ dudi dang giai tich. Cac ham ty twong quan nay déu phu thudc vao tham sé bién
phan ¢, vi viy chiing ta phai tinh &én anh hudng ciia hiéu tng udn cong ving niang lugng.

2.3. Hé s6 nang cao do linh dong

Cubi cung, dé nghién ciru tinh wu viét ciia phuong phap pha tap hai phia so voi pha
tap mat phia, chung t6i da dua ra mdt dai luwong goi 1a h¢ s6 nang cao do linh dong Q: 1a ti
s6 do linh dong giita truong hop pha tap hai phia z”” va pha tap mot phia "™ véi cung
ndng do hat tai va dang bé mat.

oo (L> D3 AA)
Mo (L P A A)

Gian udc thanh phan bién d6 nham trong (22), ti s6 chi con phu thudc vao bé rong

giéng luong tir, mat do hat tai va do dai tuong quan.

o = (22)

2.4. Két qua va thao luin
Chung t6i tién hanh tinh sé d6 linh dong cta hat tai trong mé hinh giéng lugng tir pha

tap hai phia.

20

2 2
PS=1.3*10 (cm )
15

p (10°cm’IVs)
>

(3]

80

L (A)

Hinh 1. P} linh ddng cia hat tii trong giéng lrong tir pha tap dbi xirng hai phia phu thudc
vao bé rong giéng lwgng tir L, so sanh véi thure nghiém [10]
Do linh dong tong cong cua khi 2DEG trong giéng luong tir GaSb/GaAs/GaSb
pha tap diéu bién d6i xing, phu thudc vao bé rong giéng lugng tir L v&i cac tham sé:
bé rong giéng (tinh bang don vi A) va ndng d6 hat tai (tinh theo don vi 10'" cm™) nhu
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sau: (L, ps) = (41.1, 0.9), (53.6, 1.2), (62.3, 1.6), (72.7, 1.5). Trong mo hinh nay, do do
1éch mang 1a nho € =0.006 nén tan xa do d6 nham bé mat van doéng vai tro chu dao [10],

m,=m"=0.023me., A=3.2A, A=15A. Cic diém tron den tuong ung la cac gia tri thuc
nghiém do dugc trong cong trinh [10], duong lién nét 1a do linh dong tong cong gy ra bai
tat ca cac co ché tan xa tinh theo 1y thuyét ctia chiing toi.

Quan sat hinh 1 ta c¢6 thé thiy, Iy thuyét ma tac gia xay dung da giai thich thanh cong
cac két qua thuc nghiém vé sy phu thudc ciia do linh dong vao bé rong kénh dan trong giéng
luong tir pha tap ddi xtng hai bén.

Tiép tuc ching t6i xét hé sb nang cao do linh dong Q phu thudc vao bé rong cua giéng
lwong tir trong hinh 2. Céc s6 liéu thuc nghiém duoc iy trong cong trinh [7,11]. Tai gi4 tri
bé rong giéng luong tir L =200 A, né)ng do hat tai p_= 0,9. 10%cm™, Ls =100 A, d6 linh
dong xac dinh theo thuc nghiém trong [7] d6i véi md hinh pha tap 1 phia I3
Hep, =4.10°cm® / Vs . Trong khi d6 véi cing tham sd, d¢ linh dong xac dinh theo thuc

nghiém trong mé hinh giéng luwong tir pha tap hai phia [11] 1a /Jéi ~10%cm® / Vs . Tir d6 ta

Ly _ Mo (L3 AN)

Hior (L, DA A)

1y thuyét cia nhém chung t6i. Tai vi tri chm tron den 1a két qua tinh toan ti s6 do linh dong
giita hai mo hinh pha tap d6i xtmg hai phia va pha tap 1 phia.

Két qua tinh toan cho thiy: pha tap ddi xtng hai phia c6 thé nang cao do linh dong

c6 két qua thuc nghiém Q ~2,43. Trén hinh 2 1a két qua tinh toan

ctia hat tai 1én gip khoang hai l4n so véi pha tap 1 phia. Tai gia tri L =2004° thi O ~2.43.
Két qua nay phut hop kha tot voi thuc nghiém.

6 ; ' . : .
al 2 E
DF-
= g
.......... Q (L)~2.43; L=200 A’ 5
E : 11 =

0 =00 200 300 400 500

L (A)

Hinh 2. P9 linh d§ng ctia mé hinh pha tap 1 phia (dwong dirt nét), d¢ linh dong
trong mé hinh pha tap 2 phia (dwong lién nét, mau xanh Green)
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va ti s6 giira chiing (dwong mau xanh Blue)

3. KET LUAN

Chung t6i da tim ra dugc biéu thirc giai tich vé sy phan bd cia hat tai trong giéng

lugng tir pha tap 2 bén bang viéc dua vao cac ham phu. Ching t6i ciing chi ra anh hudng
ctia diéu bién dbi xtng do pha tap 2 bén 1én sy phan bd cua hat tai phu thudc vao ham luong
pha tap va d6 rong kénh dan. Chung t6i ciing so sanh tinh toan 1y thuyét ctia minh véi thyuc
nghiém [7,11], két qua cho thay tinh toan Iy thuyét ctia ching t6i cho két qua kha phu hop
v&i thyc nghiém.

[1]

(2]

[3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]
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KEY SCATTERING MECHANISMS AFFECTING MOBILITY
OF CARRIERS IN THE DOUBLE-SIDE DOPED
SQUARE QUANTUM WELLS

Le Van Hieu, Tran Thi Hai

ABSTRACT

We study of the effects from two-side (2S) doing on low-temperature transport in
square quantum wells (QWs). We used variational approach to obtain analytic expressions
for the carrier distribution, and autocorrelation functions for various scattering
mechanisms. We find that the QW mobility may be enhanced by 2S doping. We examine
the dependence of the enhancement factor on the channel width and density carrier. Our
theory is able to well reproduce the recent experimental data on transport in 2S-doped
square QWs, e.g., the mobility dependence on the enhancement factor, which have not
been explained so far.

Keywords: Two-side (2S) doing, variational approach, enhancement factor, quantum
wells.
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MOT VAI KET QUA VE PIEM BAT PONG
TRONG KHONG GIAN B-METRIC

Pinh Huy Hoang', P4 Thi Thiiy?
TOM TAT

Trong bai bdo nay, ching t6i dwa ra mét vai két qud méi vé s ton tai diém bdt dong
cia cdc anh xa T-co yéu suy réng kiéu Chatterjea va T-co yéu suy réng kiéu Kannan trong
khéng gian b-métric. Cdc két qua trong bai bdo la mé rong thue sw ciia cdc két qua chinh
trong cac tai liéu [9,10].

T khoa: Piém bat dong, khong gian métric day di, khong gian b-métric, T-co yéu.

1. DAT VAN BE

Céc khai niém vé anh xa T-co yéu suy rong kiéu Kannan, kiéu Chatterjea trong khong
gian métric da dugc gioi thi¢u va nghién ctru boi A. Razani, V. Paraneh [10] vao ndm 2013.
Sau d6 (2014), Z.Mustaja va cac cong su [9] dd md rong két qua clia Razami, Parvaneh [10]
vé su ton tai diém bat dong ctia anh xa T-co yéu suy rong kiéu Kannan, Chatterjea trong
khong gian métric cho khong gian h-métric. Trong bai bao, chung t6i da chimg minh dugc
mot dinh 1y vé su ton tai diém bat dong trong khong gian b-métric.

2. NOI DUNG NGHIEN CUU

2.1. Mt s6 khai niém co ban

Muyc nay trinh bay mot s6 dinh nghia vé céac loai anh xa co, T-co, T-co yéu suy rong
trong khong gian métric ciing mot vai dinh nghia trong khong gian h-métric ma chung ta can
dung trong bai bao.

2.1.1. Dinh nghia 1
Gia st (X,d) la khong gian métricva f: X —> X .

1) ([5]). Anh xa f duoc goi 1a co kiéu Kannan néu ton tai a € [O,%) sao cho
d(fx, ) <ald(x, fx)+d(y, )], Vx,ye X
2) ([1]). Anh xa f duogc goi 1a co kiéu Chatterjea néu ton tai o € {0,%) sao cho

d(fx, fy) < ald(x, fy)+d(y, fx)], Vx,ye X

! Giang vién khoa Su pham Todn, Truong Dai hoc Vinh
2 Gido vién Truong Trung hoc phé théng Qudang Xuong 2, Thanh Héa
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2.1.2. Dinh nghia 2

Gia sur (X,d) 1a khong gian métric, @ : [0,00)2 —[0;00) 1a ham lién tuc sao cho
@(x,y)=0 khivachikhi x=y=0 va f:X — X laanh xa.
1) ([2]). Anh xa f dugc goi 1a co yéu kiéu Chatterjea néu
1
d(fx, fy) < E[d(x, W +d(y, 0)l-ed(x, f),d(y, fx)), Vx,ye X

2) ([10]). Anh xa f dwoc goi 1a co yéu kiéu Kannan néu
d(fx, fy) < %[d(x, S +d(y, I-pd(x, fx),d(y, ), Vx,y e X

2.1.3. Dinh nghia 3

Gia st (X,d) 1a khong gian métric, 7 va f la hai anh xa tir X vao X.

1) ([8]). Anh xa f duoc goi la T-co kiéu Kannan néu ton tai o € (0,%) sao cho
d(Tx,Tfy) < ald(Tx, Tfx)+d(Ty,Tfy)], Vx,ye X

2) ([10]). Anh xa f duogc goi 1a T-co kiéu Chatterjea néu ton tai o € (0,%) sao cho

d(Tix,Tfy) < ald(Tx,Tfy) + d(Ty,Tfx)], Vx,ye X
2.1.4. Binh nghia 4 ([6])

Ham v :[0,00) —>[0,00) duoc goi 1a ham chuyén doi khodng cdch néu y lién tyc,
tang ngat va y(0) =0.

Trong dinh nghia sau, y 1a ham chuyén d6i khoang cach, con ¢ : [0,00)2 - [0,00)
la ham lién tuc va ¢(x,y)=0 khivachikhi x=y=0.

2.1.5. Dinh nghia 5 ([10])

Gia str (X,d) 1a khong gian métric, 7 va f la hai anh xa tir X vao X.

1) Anhxa 1 duoc goi la T-co yéu suy rong kiéu Chatterjea néu

p@(1re 1) <y SR a7, 10, d 17, T iy € X

2) Anhxa f dugc goi la T-co yéu suy rong kiéu Kannan néu
d(Tx,Tfx) +d(Ty, Tfy)
w(d(Tfx, ) <y ( 5
Khi léy v [0, oo) - [O, oo) la 4nh xa dé)ng nhét, ta théy réng cac khai ni€ém anh xa 7-
co yéu kiéu Chatterjea va T-co yéu kiéu Kannan 13 trudng hop dic biét cua khai niém anh
xa T-co yéu suy rong kiéu Chatterjea va T-co yéu suy rong kiéu Kannan tuong ung.

)-p(d(Tx, Tfx),d(Ty, Tfy)) , Vx,y € X
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2.1.6. Pinh nghia 6 ([3])

Gia st X 1a thp khac rong va s thyc s>1.Ham d : X x X — [0,00) duoc goi 1a b-
métric néu véi moi x, yv,ze X ,tacod

Dd(x,y)=0=x=y;

2) d(x,y)=d(y,x);

3)d(x,y)<s [d(x, zZ)+ d(z,y)] (bat dang thirc tam giac).

Tap X cung véi mot b-métric trén n6d dugc goi 1a khdng gian b-métric véi tham s6 s,
noi gon la khong gian b-métric va ki hiéu boi (X,d) hodac X .

Chu y:

1) Tir day vé sau, khi noi toi khong gian b-métric ta ludn hiéu tham s ciand 1a s >1.

2) Tr dinh nghia khong gian métric va khong gian b-métric ta thay rang, khong gian
métric 1a truong hop dac biét cua khong gian b-métric khi s =1.

2.1.7. Binh nghia 7 ([3])

Gia su {xn} la day trong khong gian b-métric (X,d).

Day {x,} dugc goi 1a b-hgi tu (ndi gon 1a hdi ) t6i x e X va duoc ki hiéu boi
x, = x hodc limx, = x néu v6i moi & >0, ton tai sd tw nhién n, sao cho d(x,,x)<¢&

n—>0

v6i moi n > n,. Noi cach khac, x, — x khi va chi khi d(x,,x) =0 khi n — oo.

Day {xn} duoc goi la day Cauchy néu véi moi € > 0, ton tai sb tu nhién n, sao cho
d(x,,x,)<é& voimoi n,m=n,.

Khéng gian b-métric duge goi 1a ddy dii néu moi diy Cauchy trong né déu hoi tu.

2.1.8.B6dé 1

Gid sur {xn} la day trong khong gian b-métric (X,d) va x, - x € X . Khi do,

1) {xn} la day Cauchy,

2) x la duy nhat;

3) laf(x,y) <lminfd(x, ,y)<limsupd(x,,y)<sd(x,y),Vye X.
S n—>0

n—0

2.1.9. Dinh nghia 8
Gia st (X,d) 1a khong gian b-métric, anh xa f: X — X duoc goi 1a lién tuc néu

moi day {xn} trong X ma x, > x taco fx, > fx.

2.2. M{t vai két qua veé su ton tai diém bat dong cia cac anh xa T-co

Suy rong trong khong gian h-métric
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Ta ki hiéu
L={y:[0,0) >[0,00)|y 1a ham chuyén ddi khoang cach}.

®= {(0:[0,00)2 —[0,00)|p(x, ) =0 <> x = y =0 va
o(liminf x , liminf y ) < liminf p(x , y. )}.

2.2.1. Binh Iy 1
Gia sir (X,d) la khéng gian b-métric day du, T va f 1a hai anh xa tr X vao X

thoa man:
i) T don anh va lién tuc;

> 2

} sao cho
s +1

ii) Tontai y € L, ¢ € D va cac hang so a,,a,,0;,a, E[O

(T, TH) < max { s (T, T9), o d (T, TH) + and (T, TH), el (T T+ ATy TH)T)
—(o,d(Tx, Tfy) + e, d (Tx, Tfx), ., d (Ty, Tfx) + e, d (T, Tfy)) (2.2.1)

voi moi x,ye X .

Khi do, cac khang dinh sau day la dung hodc:

Vi mdi x, € X, day {Tf"x,| hoi tu

2) Néu T la anh xa héi tu déy con thi [ ¢6 duy nhdt diém bdt dong trong X .

3) Néu T la dnh xa hji tu day thi véi mdi x, € X , day { f"x,} hoi tu t6i diém bat
dong cua f .

Churng minh.

1) Lay batky x, € X . Taxay dung day {x,} béi x,,, = fx, = f""'x, Vn=0,1,...

biat y =Tx, ,n=0,1,...

Dau tién, ta chimg minh d(y,,y,.,) = 0 khi n > co. Ttr diéu kién (2.2.1), v6i moi
n=12,... taco:

y(d(y,:y,)) =y (d(Tf, . Tfx,))

<y(max{asd(y,,y,):%d(Y,,y,)+ad(V, 1, ,.),25d (Y, y,.) +d(V, 1, ¥,))})

~P(@d (9,00 (Y, 15 V00) + 24d (Y, 1, 9,))

<y (max{a, o, 0, S(d(Y,.,9,)+d(,.9,.))

~P(,d(¥,5 Y000 (Y, 15 Y,00) + d (Y, 9,))- (222)
" +1

bit = max{q,a;,a,} thi « e[o } Ttr ¢ 12 ham khong 4m va  1a ham

tang cung (2.2.2) suyra d(y,,,,v,) <as(d(y,,,y,)+d(y,,y,.,)) véimoi n=12,...
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Do d6, d(y,.,,¥,) Sid(ym,yn) vn=1,2,..
l-as

as

1 N
Tu asSE suy ra <l nén d(y,,,y,)<d(y,,,»,) v6i moi n=1,2,... Nhu

l-as
vay {d(y,,¥,,)} 1a ddy cic so thyc khong am va giam. Do d6, n6 hoi ty. Gia st
}1122 d(y,,,y,)=1r=0. Tir(2.2.2) va tinh chat cta anh xa @, cho n — o0, ta duoc
v (r) <y Qasr)-e(a,r,o,r+ lir’giilf o d(y, ,Y,..))
<y () -gla,rar+liminf e,d(y, 1, ,.))
T do o(a,r,a,r+ lirnll igf a,d(y, ,¥,.,)) =0. Ké hop véi tinh cht cta ¢ suyra
a,r=a, hr,flio?f d(y, »¥,.,)=0. (2.2.3)

Néu @, #0 thi r=0. Gia st @, =0. Khi d6, néu o, =0 thi theo diéu kién (2.2.1)

suy ra

y(d(y,.y,)) <y(asd(y,,y,,) Vn=12,.
1

> <— nén
s +1 s

y,,)=0.Tu22.1)va y

Do do6, w(r)<wy(asr). Do y ting ngat nén r<gsr. Ma ¢, <

r=0.Néu a, =0 va a, # 0 thi tir (2.2.3) ta c6 liminf d(y,
la ham tang nén:
AW, y) < oys(d(y,, v, ) +od(y, . y,,) Yn=12,..
Cho n— o ta c6 r < s+ 014 lir,giilf d(y,,,¥,.,)=osr. Tuong ty nhu trén ta c
duoc r=0. Nhu vay ta [udn cé
limd(y,,»,,)=r=0 (2.2.4)
Tiép theo, ta chimg minh { yn} la day Cauchy. Gid st { y, } khong la day Cauchy. Khi
do, ton tai £ >0 sao cho c6 thé tim dwoc hai day con { ynk} va { ymk} cua day { yn} thoa
man 7, 1a chi s bé nhat dé cho n, >m, >k va:
AV V)2 € (2.2.5)
Tir d6 suy ra
Ay, sV, ) <€, Vk=12,.. (2.2.6)
Tir (2.2.5), (2.2.6) va bit dang thirc tam gidc ta co
e<d(y,,y,)<sldW, .y, )+dWy, ,y,)]<se+sd(y, ,»,), Vk=12,..

Lay limsup hai vé ta dugc

k—x©
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¢ <limsupd(y,, ,», ) < s¢ (2.2.7)

k—x

Tx e<d(y, .y,)<sld(,, .y, )+d(y, .y, )] cung véi (2.2.6) suy ra

£ <limsupd(y,, .y, ) <& (2.2.8)

S k—
Mat khac, tr e <d(y,, ,»,)<sld(y, .y, )+d(, ., )] va

d(ymk—l’ynk ) S S[d(ymk—l’ymk ) + d(ymk 9ynk )]
cung (2.2.4) va (2.2.7) suy ra

? <limsupd(y,, ,.5,)< ste (2.2.9)
Tuong tu nhu trén, ta ching mir?h duoc ring

?Slir]gio?fd(ymk, Vo)< (2.2.10)
Vi

%Slirlp_jilfd(ymk_l, v, ) <5 2.2.11)

Tw d(y, .y, )<sldy,, v, )+d, .y, )] cung (2.2.4) va (2.2.8) ta ¢6

hrflffp AV 1> V1) S S€ (2.2.12)
Ap dung (2.2.5) va diéu kién (2.2.1) ta co

y()<yd(,,,»,)=vdTfx, ,Tfx, )

<y(max{asd(y, .y, 1).ad, ,y,)+ody, .5, )

a,s(d(y,, 1Y, )+dy, .Y, D)

(e, d(y,, v, )+ady, v, )ady, .y, )+ady, .v,)).

T (2.2.4), (2.2.10), (2.2.11), (2.2.12) va st dung tinh chat ctia @, suy ra

l)[/(g) S l//(lil'knsup(max {a1Sd(yn1k -1° ynk -1 )’ aZd(ymk -1° ynk ) + a3d(ynk -1° ymk )7
asd(y,, >y, )+dW, .y, D))
—ep(liminf(,d(y,, ¥, )+d(,, oy, ) iminf(ed(y, ., ) +edy, .»,))

<y (max {a,s°s,a,5°¢ + a,6,0}) — (”(lirkn inf ,d(y,, ., )

lirkn_glf ad(y, 15Y,)) (2.2.13)

Mit khic, max {a,s’,a,s’ +a;} <1 nén y(e)>y(max{as’e, a,s’c+a,e,0}) .

Két hop v6i (2.2.13) va tinh chét ctia ¢ ta c6:
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a, lirk}liilf d(y,, 1»¥,)=0 (2.2.14)
va
a, lirkrlglf d(y, 1>, )=0 (2.2.15)
T (2.2.10), (2.2.11), (2.2.14) va (2.2.15) suy ra o, =, =0 . Tu (2.2.13) ta co
1

w(e)<y(as’e). Do @6, e<as’e hay a, > = Piéu nay mau thuin véi gia thiét

a, € [0,2;1} . Mau thuin nay chimg to { yn} 1a diy Cauchy. Vi (X,d) day du nén ton
s+

tai y€ X saocho y, — y khi n— oo, tlrc 1a

Hm 7" x, = lim Tfx, =lim y,,, = y (2.2.16)
2) Bay gio, gia st T 14 4nh xa hoi tu ddy con. Ta chimg minh f c6 diém bat dong.
Vi T hoi tu ddy con va {Tfy,} 1a ddy hoi tu nén {fx,} c6 ddy con { fxn‘_} sao cho
Jx, > xeX khi n, >o0. Do T lién tuc nén Ifx, — Tx. Két hop v6i (2.2.16) suy ra
y =Tx. St dung diéu kién (2.2.1) ta co
1 . o
7% (—d(fo, Ty)) <y(liminf d(Tfx,Tfx,)) < liminf w (d (Ifx, Tfx,))
S n—>0 n—>0
< limsup(y/(max {&sd(y, y,), A (, ,.1) ++0o6d(y,, Ifx), ,s(d (v, Tfx) +d (3, ¥,.))}))

Nn—»0

<y(limsup(max {&sd(y, y,), 6d(y: ¥,.1) ++05d (3, T1%), ,s(d (v, Tx) +d(,, ¥,.0))))

Nn—»0

<y(max {a,sd(y,Tfx),a,sd(y, TR)}) <y ( d(y, TﬁC)j :

Vi w 1a ham ting ngit nén tir bat dang thirc trén ta c6: d(y,Tfx) =0 hay Tx = Tfx.

s
s+1

Vi T don anh nén x = fx hay x la diém béat dong cua f.
Cubi cing, gia sir x va x' 1a hai diém bat dong cia f . Theo diéu kién (2.2.1) ta co
w(d(Tx,Tx")) = w(d(Tfx, Tfx")) < w(max { a,sd (Tx, Tx"), o, d (Tx, Tx") + ot,d (Tx, Tx)
+o,s(d(Tx, Tx) + d(Tx', Tx")}) — p(e,d (Tx, Tx"), o0,d (Tx, Tx"))
=y(max{es,a, +a,}d(Tx,Tx")) — p(a,d(Tx,Tx"),a,d (Tx,Tx")) (2.2.17)
Vi max{a;s,a, +a,} <1,  la ham ting ngdt nén:
o(a,d(Tx, Tx"), o,d (Tx, Tx")) = 0
Do do¢,
a,d(Tx,Tx") = a,d (Tx,Tx")) = 0 (2.2.18)

68



TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017

Néu a, # 0 hoic @, #0 thitir (2.2.18) tacé d(Tx,Tx")=0.Néu o, =, =0 thi tir
. 1 .
(2.2.17), két hop véi @, <— va tinh chat cua ham y ta co d(Tx,Tx") =0. Nhu vay, ta luon
s

¢6 d(Tx,Tx')=0, tc Tx =Tx'. Do T don anh nén x = x'. Vay diém bat dong cia f 1a
duy nhit.

3) Gia sir 7' 1a 4nh xa hoi tu day. Khi d6, trong chirmg minh 2) & trén thay n, boi n
ta co liigf”xo =li£gfxn_l =X.

Sau day la vai h¢ qua cta Pinh 1y 2.2.1.

2.2.2. Hé qua 1 ([9], Dinh Iy 4)

Giasir (X,d) lakhéng gian b-métric day di, T va f : X — X la hai anhxa théa mén:

i) T don anh va lién tuc;
i) Tontai w € L, ¢ €D sao cho véi moi x,y € X ta cé

v (sd(Tfx, Tfy)) < W(d(Tx, T§y) :ii(Ty, Tfx)

Khi dé, cdc khang dinh sau ddy la ding:
1) Véiméi x, € X , day {Tf"x,} héi tu.

j— o(d(Tx, Tfy),d(Ty, Tfx)) (2.2.19)

2) Néu T la anh xa héi tu déy con thi [ ¢6 duy nhdt diém bdt dong trong X .
3) Néu T la dnh xa hoi tu day thi véi mdi x, € X , day { f"x,} hoi tu t6i diém bat
dong cua f .
Chitng minh.
Ta xac dinh cac ham y, :[O,oo) - [0,00),(01 :[0,00)2 - [0,00) bdi cac cong thic:
w,(t) =y (st), Vi €[0,0)
o, (t,u)=@(s(s+1)t,s(s+Du), V(t,u) e [O,OO)2 .
Khi @6, tr s>1, e L va pe® suyra y, € L, ¢, € ®. Mit khic, tir diéu kién

(2.2.19) taco
v (AT, THY) =y (sd (TF, Tf)) < w(‘“T %15) :’(Ty : Tﬁ“’} — p(d(Tx, T ), d Ty, TF))

=y (ald(Tx,Tfy) + d(Ty, Tfx)]) — ¢, (ad (Tx, Tfy), ad (Ty, Tfx))

véimoi x,y e X, trong d6 o = . Tir d6 suy ra

s(s+1)
y(d(TH, Tf)) < w(max{oysd(Tx, Ty), oo d (T, Tf) + o d (T, Tx) , e, s d(Tx, Tf) +d (Ty, TH)]})
—® (Otzd(Tx, Tfy) + a4d(Tx, Tfx), Ot3d(Ty, Tfx) + a4d(Ty, 1))
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———,a, =0. Nhu vay cac diéu
s(s+1)

kién ctia Pinh 1y 2.2.1 dugc thoa man. Do do6, cac khéng dinh cua HE qua 2.2.2 dugc suy ra
to Pinh 1y 2.2.1.

2.2.3. H¢ qua 2 ([9], Dinh Iy 5)

Véimoi x,y € X ,trongdo o, =0,0, =, = =

Gia sir (X,d) la khong gian b-métric day di, T va f:X — X la hai anh xa théa man:
i) T don anh va lién tuc;

i) Ton tai w € L, ¢ € ® sao cho véi moi x,y € X ta cé

w(d(Tﬁc,Tfy))sl/x(d(T"’Tﬁc)i dUR

Khi d6, cdc khang dinh sau ddy la ding:
1) Véiméi x, € X , day {Tf"x,} hoi tu.
2) Néu T la anh xa héi tu ddy con thi f ¢6 duy nhat diém bat dong trong X .

j —o(d(Tx, Tfx),d (Ty, Tfy))  (2.2.20)

3) Néu T la anh xa hoi tu day thi véi mi x, € X , day { f"x,} hoi tu 61 diém bat
dong cua f .
Churng minh.
Ta x4c dinh cac ham y/, :[0,00) >[0,0), ¢, :[0,00)2 —[0,0) béi cac cong thic
v, () =y (1), Vi e[0,:)
,(t,u) = @(s(s +)t,5(s + D) , ¥(t,u) €[0,0)’.
Khido,tr w e L va p e ® suyra y, € L, ¢, € ®. Tuong tu nhu chimg minh H¢ qua

222 ta ching minh dugc cac diéu kién ciia Pinh 1y 2.2.1 dugc théa man véi @, = a,

. Do do, cac khfmg dinh cua Hé qua 2.2.3 dugc suy ra tu Dinh 1y 2.2.1.

=a,=0,a, =
’ Yos(s+1)

Trong cac Hé qua 2.2.2 va Hé qua 2.2.3 1dy s =1 ta dugc hé qua sau:

2.2.4. Hé qua 3 ([10])

Gid sir (X,d) la khéng gian métric day di, T va f: X — X la hai anh xa sao cho
T don dnhva lién tuc. Khi dé, néu f la dnh xa T-co yéu suy rong kiéu Chatterjea hodc kiéu
Kannan thi céc khang dinh sau day la diing:

1) Véiméi x, € X , day {Tf"x,} hoi tu.

2) Néu T la anh xa héi tu ddy con thi f ¢6 duy nhat diém bat dong trong X .

3) Néu T la dnh xa hji tu day thi véi mdi x, € X , day { f"x,} hoi tu t6i diém bat

dong cua f .
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Vi du sau ddy chimg t6 Pinh 1y 2.2.1 thuc sy tong quat hon Dinh 1y 4 va Dinh 1y 5
trong [9].

2.2.5. Vidu

Giasir X ={1,2,3,4} va d: X xX — R 1a ham dugc cho bsi
d(x,y)=d(y,x) Vx,yeX;
dx,y)=0=x=y;

d(1,2)=d(1,4)=1,d(2,4)=§;

d(1,3)=d(2,3)=d(3,4)=%.
Khi do, d 1a b-métric trén X voi s :% va (X,d) 1a khong gian b-métric ddy du.
Giasu T va f:X — X lahai anh xa dugc cho boi

fl=f2=f3=1,f4=3,

T1=1,T2=2,T3=4,T4=3.

Ta thdy 7 don 4nh va lién tuc, tirc 1a diéu kién i) ciia Dinh 1y 2.2.1 duoc thoa man.

. 16 .
Léyalzg,a2:a32a4:0.Kh1dé a, = .Taco

s(s+1)
d(Tf1,Tf2)=d(TfL,Tf3)=d(Tf 2,7f3) = 0.

Vithé T va f thoa man didu kién co trong Dinh 1y 2.2.1 v&i moi x,ye X ,w € L,
@ € ® . Do vy, Pinh 1y 2.2.1 dugc 4p dung cho T va f . Bay gio, ta chi ra rang Pinh 1y 4
va Pinh Iy 5 trong [9] khong thé ap dung duoc cho T va f . That vay,
Chon x=3,y=4 thitx diéu kién co trong Pinh 1y 4 [9] ta co
2
5 4 9 9
w(sd(If3,1f 4) = ‘//(Zj vy _(/)(O’Zj = l//(l)—(p((),zj <y ().
4
Diéu ndy mau thuin véi gia thiét y 1a ham ting ngt.

Chon x=1,y=4 thitu diéu kién co trong Pinh 1y 5 [9] ta co

dTFLIF) =y (1) <y —w(o,§j=w(l>—¢(o,§j<w<l)

NSV E NN

Pay 1a mot diéu vo ly.
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3. KET LUAN

Bai bao dua ra duoc két qua méi d6 1a Pinh 1y 2.2.1 vé su ton tai diém bat dong cua
cac anh xa T-co suy rong trong khong gian b-métric va mot sé Hé qua ciia n6 (Hé qua 2.2.3,
2.2.4), cac hé qua nay chinh la ndi dung céc Dinh 1y 4 va Dinh 1y 5 trong tai li¢u tham khao
[9]. Déng thoi dua ra Vi du 2.2.5 chung t6 Dinh Iy 2.2.1 1a mé rdng thuc sy cua Pinh 1y 4
va Pinh ly 5 trong tai li¢u tham khao [9].
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SOME FIXED POINT RESULTS IN B-METRIC SPACE
Dinh Huy Hoang, Do Thi Thuy

ABSTRACT

In this paper, we obtain some fixed point results for generalized weakly T-Kannan
contractive and generalized weakly T-Chatterjea contractive mappings in b-metric spaces.
The results of this paper extend and generalize well-known comparable results in the
literature [9,10].

Keywords: Fixed point, complete metric spaces, b-metric space, weak T-contraction.
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NGHIEN CUU ANH HUONG MOT SO YEU TO PEN QUA TRINH
SINH TONG HQP CHITINASE CUA CHUNG NAM
METARHIZIUM SP. PUQC PHAN LAP TU
XAC CON TRUNG TAI THANH HOA

Trinh Thi Hong'
TOM TAT

Nghién citu tién hanh véi muc dich tim ra ching nam cé hoat tinh chitinase va diéu
kién t6i wu cho qud trinh sinh tong hop chitinase lam co sé khoa hoc cho viéc san xudt ché
phdm chitinase vmg dung trong thuc tién. Metarhizium sp. c6 hoat tinh chitinase cao nhdt
trong 12 chiing ndam dwoc phan 1Gp tai Thanh Héa. Céc diéu kién nuédi cdy thich hop sw sinh
tong hop chitinase dd dwoc t0i wu trong méi truong bdn rdn ¢ nhiét dg 32°C, pH 5,5, ham
lwong chitin trong moi truong 12% dwoc nudi trong 144 gio.

T khoa: Metarhizium sp., chitinase, chitin.

1. DAT VAN BE

Chitin 1a mét polysaccharide chiém 22% - 60% trong lugng kho ciia 16p vé con tring.
Chitin kho bi phan hily boi cac enzyme tiéu hoa ciia dong vat nhung dé bi phan hily bai
chitinase ctia vi sinh vat. Hién nay, c6 rat nhiéu cong trinh nghién ctru chitinase duoc tong
hop tir vi sinh vat do tiém ning Gmg dung to 16n ctia enzyme nay trong nhiéu linh vuc khac
nhau nhu trong thu nhan té bao trin (thé nguyén sinh), san xut chitooligosaccharides,
glucosamine va N-acetyl glucosamine, san xuét thudc trir sdu sinh hoc, trong viéc kiém soat
nam ki sinh trén cay trong [1, 4].

Nghién ctru anh hudng ctia mot sb yéu td dén qua trinh sinh tong hop chitinase cta
chung nAm Metarhizium sp. 1am co sé khoa hoc cho viéc tao ra ché pham chitinase tmg dung
trong y hoc, xtr Iy méi truong va cong tac bao vé thuc vat hudng toi nén nong nghiép sach,
bén virng.

2. NOI DUNG NGHIEN CUU
2.1. Vat li¢u va phwong phap nghién ctiru
2.1.1. Vat liéu nghién ciru

BOt chitin.
Chuang nam Metarhizium dugc phan lap tir xac con tring tai Thanh Hoa.
Méi truong nudi ciy [1,2,4]

! Giang vién khoa Khoa hoc T nhién, Truwong Pai hoc Hong Pirc
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Maéi trudng cao nam men (Cao nim men agar - Yeast Extract Agar (YEA)): Cao ndm
men 4g, Agar 20g, Glucose 20g, nudc 1000ml, pH = 5,5 - 6,0, khtr trung 1atm/30 phut.

Méi trudng ban ran: Trau 50g, cam 40g, cao ndm men 1g, (NH4),SOs4 0,1g, CaCl,
0,1g, KC1 0,05g, MgSO4.7H20 0,05g, bot chitin 10g, d6 4m 60%. Sau khi hap khir trung,
moi truong duge ching vao 1ml dich huyén phu bao tir, diéu chinh sao cho mat d6 106 bao
tir/g moi truong va nudi cay o nhiét d6 nghién ctru. DO 4m moi trudng nudi cdy ban dau
duoc diéu chinh bang cach thay ddi thé tich nuéc cho vao.

2.1.2. Phwong phap nghién ciru

2.1.2.1. Xdic dinh khd ndng téng hop chitinase bang phwong phép nhé dich [1, 7,8]

Céch tién hanh: Chuan bi méi truong thach chitin, hap khtr tring & 121°C trong 30
phut. Dung cac dia petri vo trung (siy ¢ 160°C trong 120 phut) c6 kich thuéc bang nhau,
cho 20ml méi truong tir binh tam giac vao dia, dé nguoi, duc 16 c6 duong kinh lem, co thé
duc 1 dén 3 13 trén dia petri. Cho 100pl dich chiét enzyme vao 1 15, dua vao ti lanh tir 2 -
4h 6 5°C, sau d6 dua sang ti 4m & 30°C trong 24h, cho thude thir lugol vao, dé 5 phit rdi do
kich thudce vong phan gidi (D - d, cm), voi D 1a dudong kinh vong phan giai.

D-d > 2,0cm: chung nam soi c6 hoat tinh chitinase manh.

1.0 < D-d < 2,0cm: chiing ndm soi ¢ hoat tinh chitinase trung binh.

D-d < 1,0cm: ching nam soi c6 hoat tinh chitinase yéu.

2.1.2.2. Nghién ciru anh hieéng ciia thoi gian nudi cdy, nhiét dg, nong do co chat (bot
V6 cua dong) dén qud trinh sinh tong hop chitinase ciia ching nam Metarhizium sp [1, 7 ,8]

Nghién ciru anh hudng cia thoi gian nudi ciy dén qua trinh sinh tong hop chitinase:
Chuan bi méi trudng nudi cdy ban ran. Cay cac ching ndm soi. Thu dich chiét enzyme tai
cac thoi diém sau nudi cay 24 gio, 48 gio, 72 gid, 96 gio, 120 gio, 144 gio, 168 gio. Xac
dinh su bién thién hoat tinh chitinase theo thoi gian nudi cdy ciia cac chiing ndm soi nghién
ctru bang phuong phap nho giot.

Nghién ctru anh hudng cua nhiét dd dén qua trinh sinh tong hop chitinase: Str dung
moi trudng ban ran, nudi cdy trong thoi gian tdi wu da khao sat & trén & cac nhiét d6 moi
truong 20°C, 25°C, 30°C, 35°C, 40°C, 45°C. Tién hanh thu dich chiét enzyme, xac dinh sy
bién thién hoat tinh chitinase bang phuong phap nho giot.

Nghién ctru anh hudng ctua pH dén qua trinh sinh tong hop chitinase: pH t6i wu duoc
xac dinh béng cach thuc hién phan tng tai nhiét do ti uu va st dung h¢ dém phu hop nhu
Britton va Robinson dé diéu chinh pH ¢ cac muc 3,5; 4,0; 4,5; 5,0; 5,5; 6,0; 6,5; 7,0; 7,5;
8,0. Xac dinh hoat tinh chitinase bang phuong phap nhé giot va tim ra pH t&i wu cho phan
ung enzyme.

Nghién ctru anh huong ciia ndng do co chat (bdt vo cua) dén qua trinh sinh téng hop
chitinase: Str dung méi truong ban ran, 1an lugt bd sung bot vo cua & cac ndng do 0,0%, 4%,
8%, 10%, 12%. Nudi cdy ¢ nhiét d6 va thoi gian t6i uu di khao sat. Tién hanh thu dich chiét
enzyme, xac dinh sy bién thién hoat tinh chitinase bang phuong phap nho giot.
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2.2. Két qua nghién ctru va thao luin

2.2.1. Chon loc chung nam soi ¢é hoat tinh chitinase cao

Két qua khao sat hoat tinh enzyme chitinase ctia 12 chiing nam soi phéan 1ap tir xac

con trung tai Thanh Hoéa dugc trinh bay trong bang 1.

Bang 1. Két qua thir hoat tinh chitinase

STT Chuing ndm Kich thude vong phan giai | o 45 hoat tinh
D-d (cm)

1 | MT 2,3 Manh

2 | SHTH1.23 0,7 Yéu

3 | SHTH 124 0,8 Yéu

4 Fo6 0,0 Khoéng hoat tinh

5 TQX 4.1 1,1 Trung binh

6 |F62 0,75 Yéu

7 |Fl4 0,7 Yéu

8 |F6.3 0,6 Yéu

9 TSS 1,35 Trung binh

10 TTH 1 1,4 Trung binh

11 |F1 0,1 Yéu

12 TTH 2 0,0 Khong hoat tinh

Bang 2. Két qua thir hoat tinh chitinase phan chia theo mirc d9
Mirc do S6 chung nam Ty 18 (%)

Manh 1 8,33
Trung binh 3 25,00
Yéu 6 50,00
Khong hoat tinh 2 16,67

C6 10/12 ching nam soi co hoat tinh chitinase, trong do: 1 chiing nam soi co hoat tinh
manh 1a MT chiém 8,33%; 3 ching ndm soi c6 hoat tinh trung binh 13 TQX 4.1, TSS va
TTH 1 chiém 25,00%; 6 chiing nAm soi ¢6 hoat tinh yéu 1a SHTH 1.2.3, SHTH 1.2.4, F 6.2,
F 1.4, F 6.3, F 1 chiém 50,00% va 2 chung ndm soi khong c6 hoat tinh 1a F 6 va TTH 2
chiém 16,67%. Chon chiing nim c6 hoat tinh manh, tién hanh dinh loai. Két qua cho thiy day
1a ching nAm Metarhizium sp. va dugc chon dé nghién ctru toi uu hoa diéu kién nudi cay.

2.2.2. Anh hudng thoi gian nudi cay dén qud trinh sinh tong hop chitinase ciia nam soi

Thoi gian nudi cy nim Metarhizium sp. tang ti 1& thudn v6i hoat tinh chitinase duoc
sinh ra. Sau 24 gid nudi hoat tinh chitinase thap nhat (kich thuéc vong phan giai = 0 cm),
gia tri ndy ting dan va dat cao nhit tai thoi diém 144 gi véi kich thudc vong phan giai 1a
4,2cm, hoat tinh chitinase khong ting khi nudi & 168 gid. Két qua nay cao hon so voi nim
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Aspergillus cho hoat tinh chitinase cao nhat khi nuéi cay 36 gio (Nguyén Thi Ha - 2012), Lé
Thi Hué - 2010) va 96 gio (Ghanem, Al-Makishah - 2010).

4.5 42 42

/‘_»

4
35 4

)
e
=
5%
=
:g [o X5 /
o 2.5 2.3 7
=) /]
2 s 15 XK ich thudc vong phén gii
21
B=)
0.8
z ! A
2 0

24 48 72 96 120 144 168
Thoi gian (gio)

Hinh 1. Kich thuéc vong tron phén gidi cia chitinase khao sat trong 7 ngay

MB&i loai c6 thoi gian ting truong ti wu khac nhau, thudng thi hoat tinh enzim manh
nhat ¢ thoi diém bao tr méi bat dau hinh thanh (Dan theo Nguyén Thi Ha, 2012). Két qua
nghién ciru cho thdy, thoi gian cang ting thi hoat tinh ctia enzyme ciing ting, tiép tuc kéo
dai thoi gian nudi cay trong diéu kién méi truong khong bo sung thém chét dinh dudng, hoat
tinh chitinase giam do qua trinh sinh tong hop chitinase khong xay ra.

2.2.3. Anh huong ciia nhiét d¢ méi truong nudi cdy dén qud trinh sinh tong hop chitinase

m 4 416
o0 4 3.7:/\
8 e \
S 35
:;) 3 2 97,/ \
PG ) .
g7 2 1-36'/ B ——Kich thuéc von
g

£ 15 N 18 han giai
<= : NG phan g
= 1
o
N 0.5

0

20 25 30 35 40 45
Nhiét do (°C)

Hinh 2. Kich thwéc vong phan giai khi thir hoat tinh ciia chitinase nudi cy
6 cac diéu kién nhiét do khac nhau

Khi nhiét d¢ tang thi hoat tinh chitinase cling tang va dat gia tri cao nhét tai 35°C véi
kich thudce vong phan giai 4,16cm. Tuy nhién, gia tri nay bi giam khi tang nhiét do 1én 40°C
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va 45°C. Két qua nay ciing phu hop véi nghién ctru trén chung nim Aspergillus (Lé Thi Hug,
2010 va Nguyén Thi Ha, 2012).

Chung nam dugc phan 1ap tai Thanh Hoa sinh téng hop chitinase & diéu kién nhiét do
kha cao, tuy nhién khi nhiét d¢ 1én cao hon 35°C hoac thép hon 25°C thi anh hudng téi kha
nang sinh tong hop cua chung nam cho nén hoat d6 enzyme giam. Mat khac enzyme c6 ban
chat 1a protein nén khi ¢ diéu kién nhiét 46 quéa cao hodc qua thap ciing anh huong t6i kha
nang sinh tong hop va hoat tinh ctia enzyme.

2.2.4. Anh hwéng cia pH dén qud trinh sinh tong hop chitinase

Dung hé dém Britton va Robinson dé diéu chinh pH 6 cac muc 3,5; 4; 4,5; 5; 5,5; 6;
6,5; 7; 7,5; 8. Sau thoi gian nudi cy thich hop (144 gio), thu dich chiét enzyme. Lay 1ml
dich enzym 1 v6i 1ml dung dich chitin huyén phu 1% trong 30 phut & nhiét d¢ ti wu 35°C.
Chitinase do ching Metarhizium sp. sinh ra c¢6 hoat tinh chitinase cao nhat & pH 5,5 véi
duong kinh vong phan giai 12 4,2cm, hoat tinh chitinase giam manh khi méi truong pH kiém.
Két qua nay tuong ty nhu nghién ctru trén chung ndm Aspergillus (Nguyén Thi Ha, 2012).

4-5 4 2

4 3%_%% 2 gt =4—XKich thugc vong phan
giai
3.5 N

. 3 324
3 2.9 \ 285

E
)
|
o0
=
<«
2 % 254
o0 2.5 25
S
> 2
S
5 15
§ 1
% 05
0

3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8
pH

Hinh 3. Kich thwéc vong phéan giai khi thir hoat tinh ciia chitinase ¢ cac mirc pH

2.2.5. Anh hudng ciia ti Ié (%) co chdt trong méi truong bdn rdn dén qud trinh sinh
tong hop chitinase

Hoat tinh chitinase thdp nhét khi khong co chitin trong mdi truong va dat gia tri
cao nht vai kich thudc vong phan giai 4,26cm khi ting 12% bot vo cua vao mdi truong
nuoi cfiy, vuot qua ti 1€ 12% hoat dd chitinase co xu huong giam. Khi tang néng do
chitinase tir 0% - 6% thi kich thudc vong phan giai ting 2,98cm; trong khi ting nong do
tlr 6% - 12% thi kich thudc vong phan giai chi ting 0,25cm. Nhu vay, khi ting nong do
co chit vugt quéa gidi han t6i wu thi hoat tinh enzyme gan nhu khong ting (Lé Nguyén
Poan Duy va nnk, 2014).
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Hinh 4. Kich thuéc vong phan giai khi thir hoat tinh ciia chitinase & cac ti 1§ (%) co chit
khac nhau trong méi trwong ban rin

3. KET LUAN

Tuyén chon duoc ching Metarhizium sp. c6 kha niang sinh tong hop chitinase cao nhat
trong 12 chiing nim da dwoc phan lap tir vo tdm va xac con trung.

Chung nam Metarhizium sp. dugc phan lap tir xac con tring c6 kha nang sinh tong
hop chitinase cao trén moi trudng nudi cdy ban ran vai ham lugng chitin 12%, thoi gian nudi
cay tdi wu 1a 144 gio véi pH 5,5, nhiét d6 35°C.
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A STUDY ON THE AFFECTION OF A NUMBER OF FACTORS
TO THE GENETIC CHITINASE OF THE VEGETATION
MUSHROOM METARHIZIUM SP. DISTRIBUTED FROM
INSECT REMAINS IN THANH HOA

Trinh Thi Hong
ABSTRACT

This research was conducted in order to find active chitinase strains and optimal
conditions affecting the biosynthesis of chitinases which is the scientific foundation of
producing chitinase preparations applied in practice. Metarhizium sp. contains the highest
chitinase activity of 12 strains which are isolated in Thanh Hoa province. Optimal conditions
for chitinase biosynthesis were optimized in semi-solid fermentation for 144 hours at 32°C,

pH 5,5, containing 12% of chitin.

Keywords: Metarhizium sp., chitinase, chitin.
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PANH GIA CAC THONG SO KY THUAT CUA MOT SO
LOAI THEP XAY DUNG TREN THI TRUONG

Mai Thi Hong', Ngb Si Huy?
TOM TAT

Thép 6 Viét Nam dwoc sin xudt trén ddy chuyén cong nghé nhdp khdu tir nhiéu quéc
gia khdc nhau. M6i quoc gia ¢é mét tiéu chudan riéng quy dinh vé cdc thong sé ky thudt
ma thép phai dam bdao. Hién nay chia ¢é nghién ciru nao danh gid cdc théng sé ky thudt
thuec té cia cdc loai thép trén so voi cac tiéu chudn hién hanh cia Viét Nam. Bai bdo nay
ddnh gid s phit hop ciia mét s6 loai thép trén thi trieong so voi tiéu chudn quéc gia Viét
Nam quy dinh yéu cau kj thudt cia thép ding trong bé téng cot thép (TCVN 1651-2008).
Cdc logi thép dwoe danh gid bao gom CB300 va CB500 ciia cdc hing san xudt khdc nhau
nhw Hoa Phat, Viét Nhdt, Thai Nguyén va Viét Y. Cdc thong sé ky thudt dwoc danh gid
bao gom khéi lwong trén mét mét chiéu dai, gidi han chdy, gidi han bén kéo va dé gidn
dai sau khi dirt. Két qua cho thdy, cdc loai thép dwoc danh gid déu cé cdc thong s6 ky
thudt thoa man TCVN 1651-2008.

T khoa: Thép, gidi han chdy, gidi han bén, d¢ gidn dai.

1. DAT VAN BE

Bé tong cot thép 1a vat liéu xdy dung duoc sir dung phd bién va rong rai trong cac
cong trinh xay dung hién nay. San pham 13 sy két hop gitra kha ning chiu kéo nén tét cia
thép va kha ning chiu nén kha, chiu kéo kém ctia bé tong. Do vay trong cau kién bé tong cot
thép, thép chi yéu giit vai tro chiu kéo con bé tong chiu nén. Giira cdt thép va bé tong co luc
dinh t6t, khong xay ra cac phan ng hoa hoc, ¢ hé sd gidn né gin gidng nhau va bé tong
gitip bao vé cbt thép khoi sy xam thuc ciia méi truong, do vay chung cé thé két hop lam viée
cung nhau [7].

C6t thép dong vai trd quan trong trong viée chiu kéo cua cau kién bé tong ¢t thép. Vi
vay, cac thong s6 k¥ thuat cua cbt thép phai dugc kiém soat chit ché nham dam bao chét
luong cua cong trinh. Hién nay, trén thi trudng c6 nhiéu loai thép véi cac hing khac nhau,
duoc san xut trén cac day chuyén cong nghé nhap khau cua cac quéc gia khac nhau. O mbi
qudc gia lai ¢ cac tiéu chuan khac nhau quy dinh vé cac thong s6 k¥ thuat cua cbt thép phai
dam bao. Vi du, & Viét Nam cac thong sd k¥ thuat ciia thép phai théa man TCVN 1651-2008
[3]. Twong tu nhu vdy, & My va Nhat, thép phai thoa man tiéu chuan tuong Gmg 1a ASTM
615/A615M-14 [1] va JIS G3112-2010 [6]. Bang 1, 2 va 3 1an luot thé hién cac yéu ciu vé
thong s6 k¥ thuat ctia cac loai thép theo tiéu chuan Viét Nam (TCVN 1651-2008), v6i cac
loai thép twong tmg theo tiéu chuan My (ASTM 615/A615M-14) va Nhat (JIS G3112-2010).

12 Giang vién khoa Ky thudt Cong nghé, Truong Dai hoc Hong Dirc
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Bang 1. Tiéu chuén quéc gia Viét Nam TCVN 1651-2008

Mic thép Gidi han chay (MPa) Gi6i han bén (MPa) Do gian dai sau khi duat (%)
CB300-T 300 440 16
CB300-V 300 450 19
CB400-V 400 570 14
CB500-V 500 650 14
Bang 2. Tiéu chuin My ASTM 615/A615M-14
Mac thép Gi6i han chay (MPa)| Gigi han bén (MPa) Do gidn dai sau khi dat (%)
11 (D<10)
G 280 280 420 12(D > 10)
9(D<20)
G 420 420 620 8 (20<D<25)
7 (D >28)
7 (D <25)
G 520 520 690 6 (D > 25)
(Ghi chu: D la duong kinh thép)
Bang 3. Tiéu chuin Nhat JIS G3112-2010
Méc thép Gi6i han chay (MPa)| Gigi han bén (MPa) Do gian dai sau khi dat (%)
16 (D <25)
SD 295A 295 440-600 17 (D > 25)
16 (D <25)
SD 390 390-510 560 17(D = 25)
12 (D <25)
SD 490 490-625 620 13 (D > 25)

Muc tiéu cua bai bao 1a danh gia su pht hop ctia mét s6 loai thép xay dung trén thi
trudng cua cac hang san xudt khac nhau so véi tiéu chuan hién hanh cia Viét Nam TCVN
1651-2008 [3]. Cac thong s6 k¥ thuat duoc danh gid bao gdm: khéi luong trén mot mét chiéu
dai, giéi han chdy, gidi han bén kéo va d6 gidn dai sau khi dat. Cha y rang, cac tiéu chuan
cia My ASTM 615/A615M-14 [1] va ctia Nhat JIS G3112-2010 [6] khong quy dinh vé do
1éch khéi luong trén mot mét chiéu dai. Cac loai thép dwoc danh gia bao gdm thép Hoa Phat,
Viét Nhat, Thai Nguyén va Viét Y.

2. NOI DUNG NGHIEN CUU
2.1. Chuin bi thi nghiém
2.1.1. Vit liéu

Bang 4 théng ké cac loai thép dugc st dung trong nghién ciru ndy bao gdm: thép
CB300 cua Hoa Phat, Viét Nhat va Thai Nguyén véi cac loai duong kinh tir D6 dén D25.
Pay 1a cac loai thép dugc st dung phd bién trong cac cong trinh xdy dung dan dung tai
Thanh Hoéa. Loai thép CB500 cua hing Viét Y vdi cac loai dudng kinh tir D16 dén D32 ciing
duogc xem xét trong nghién ctru nay, day la loai thép thuong st dung trong céc cong trinh,
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du 4n quan trong, yéu cau két cAu c6 kha ning chiu lyc 1én. Chi ¥ ring céc loai thép c6
duodng kinh bang hodc nho hon 10mm 1a thép tron, trong khi cac thép khac co duong kinh
16n hon 10mm 1a thép van.

Bang 4. Cac loai thép thi nghiém

STT Tén hang Ki hiéu Loai thép Céc loai duong kinh
1 Hoa Phat HP CB300 D6 +D25
2 Viét Nhat VN CB300 D6 +~D25
3 Thai Nguyén TN CB300 D6 +D25
4 Viét Y VY CB500 D16+D32

2.1.2. Phwong phap thi nghiém

Céc méu thép duoc chuin bi ¢ chiéu dai 60cm nhu hinh 1. Cac thong sb thi nghiém
bao gom: khdi lwong trén 1m chiéu dai, gidi han chay, gidi han bén kéo, 6 gian dai khi dut.
Phuong phép thi nghiém theo tiéu chuan Viét Nam TCVN 7937-2013 [5]. Chu ¥ riang
phuong phap thi nghiém theo TCVN 7937-2013 cling tuong tu vdi cac ti€u chuén thi nghi¢m
cua My ASTM A370-2015 [2] va cua Nhat JIS Z2241-1993 [5]. Céc thi nghi¢m danh gia
kha nang chiu lyc dugc tién hanh véi may kéo nén van nang 1000 kN CHT 4016 tai xudng
thuc hanh Khoa K¥ thudt Céng nghé¢, Truong Pai hoc Héng Drc (hinh 2). Mbi loai thép str
dung ba mau thi nghiém, gia tri mdi loai Iy trung binh ctia ba mau thir.

Hinh 2. May kéo nén van nang 1000 kN CHT 4016
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2.2. Két qua va thio luin
2.2.1. Khéi lwong Im chiéu dai

Khéi lwong 1m chiéu dai cia cac loai thép CB300 va CB500 duoc thé hién 1an luot
trong bang 5 va 6. Két qua thi nghiém cho thdy, ca ba loai thép CB300 c6 d sai 1éch vé khoi
lugng thoa man theo TCVN 1651-2008 [3], do sai I¢ch trung binh dao dong trong khoang
2,17% dén 3,36%. Trong d6 thép Thai Nguyén cd su dong déu hon véi do sai léch trung
binh va d6 1éch chuan nho nhét (2,17%+ 1,36%). Tuong tu, do sai I¢ch vé khéi lugng cua
thép Viét Y CB500 cling thoa man theo TCVN 1651-2008 [3], d6 sai I¢ch trung binh va d
1éch chuan lan luot 14 3,21% va 0,88%. Két qua ciing cho thay sy sai léch giita cac loai thép
12 khong nhiéu.

Bang 5. Khoi lwgng 1m chiéu dai ciia cac loai thép CB300

Khdi lrong Khdi lwong thue 1m chiéu dai Sai léch Sai léch
Puong kinh | 1m chiéu dai (kg/m) (%) T
STT . cho phép
(mm) theo quy dinh
HP VN TN HP | VN | TN (%)
(kg/m)
1 0,222 0,224 | 0,220 0221 | 0,7 | 0.8 | 043 +8
2 8 0,395 0,390 | 0,404 0,403 | 1,1 | 24 | 2.04 +8
3 10 0,617 0,582 | 0,591 0,609 | 57 | 41 | 1.24 +6
4 12 0,888 0,839 | 0,841 0,883 | 54 | 53 | 0.54 +6
5 14 1,208 1,196 | 1,183 1,160 | 1,0 | 2,1 | 4.01 +5
6 16 1,578 1,536 | 1,571 1,569 | 2,7 | 04 | 0.59 +5
7 18 1,998 2,007 | 1,910 1,909 | 0,5 | 44 | 4.42 +5
8 20 2,466 2,456 | 2,371 2,439 | 04 | 39 | 112 +5
9 22 2,984 2,855 | 2,858 2,800 | 43 | 42 | 3.15 +5
10 25 3,853 3,723 | 3,720 3758 | 34 | 3,5 | 246 +4
Gi4 tri trung binh 2,52 | 3,36 | 2,17
Do léch chuan 1,97 | 1,39 | 1,36
Bang 6. Khdi lwgng 1m chiéu dai ciia thép Viét Y CB500
Puong kinh Kho1 luong Im ' Khéi lu(ing tl‘l}rc Im Sai léch Sai 1éc’h
STT (mm) chiéu dai theo quy dinh chiéu dai %) cho phép
(kg/m) (kg/m) (%)
1 16 1,578 1,522 3.55 +5
2 18 1,998 1,917 3.55 £5
3 20 2,466 2,367 4.06 +5
4 22 2,984 2,865 4.03 +5
5 25 3,853 3,748 4.00 +4
6 28 4,834 4,755 2.74 +4
7 32 6,313 6,182 1.63 +4
Gia tri trung binh 3,21
Do léch chuan 0,88
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2.2.2. Gioi han chay déo

Bang 7 va 8 1a két qua thi nghiém gidi han chay déo cua céac loai thép CB300 va
CB500. Déi v6i thép CB300, ty sb giita gidi han chay déo tir thi nghiém va gia tri chay déo
theo yéu cau cia TCVN 1651-2008 (300 MPa) [3] ndm trong khoang tir 1,18 dén 2,57. C
nghia la gioi han chay déo thuc té 16n hon 18% - 157% so voi gia tri quy dinh, gia tri trung
binh 16n hon 45% - 60%. Thép Hoa Phat c6 gidi han chdy déo trung binh cao hon hai loai
con lai, tuy nhién thép Viét Nhat lai c6 su ddng déu hon. Dbi véi thép CB500 gidi han chay
déo 16n hon 4% - 31% so voi gia tri chay déo theo quy dinh (500 MPa), trung binh 16n hon
21%, d6 léch chuan 1a 8%. Két qua nay cho thiy cuong do chay déo thuc té ctia cac loai thép
CB300 16n hon rét nhiéu so v&i gia tri danh nghia quy dinh trong TCVN 1651-2008 [3]. D6i
v6i thép CB500, cudng do thyc té 16n hon cudng do danh nghia khong nhiéu boi vi CB500
1a thép co cuong do cao, duoc sir dung trong cac du an quan trong, nén chat lugng timg
thanh thép dugc kiém soat chit ch& va chat lugng cac thanh thép twong d6i dong déu.

Bang 7. Giéi han chdy déo ciia cac loai thép CB300

. , . | Gidi han chay déo| Gioi han chay déo thi nghiém Ry e
STT D“?rrlfn l;mh theo quy dinh R (MPa) Tyso B
(MPa) HP VN TN HP | VN | TN
1 6 300 772 713 639 2,57 | 2,38 2,13
2 8 300 563 544 546 1,88 1,81 1,82
3 10 300 594 504 644 1,98 1,68 2,15
4 12 300 430 467 463 1,43 1,56 1,54
5 14 300 361 378 452 1,20 1,26 1,51
6 16 300 378 359 483 1,26 1,20 1,61
7 18 300 430 411 353 1,43 1,37 1,18
8 20 300 358 364 354 1,19 1,21 1,18
9 22 300 385 412 487 1,28 1,37 1,62
10 25 300 518 464 509 1,73 1,55 1,70
Gid tri trung binh 1,60 | 1,45 | 148
D6 léch chuin 042 | 0,20 0,30
Bang 8. Gi6i han chiy déo ciia thép Viét Y CB500
STT Puong kinh Gidi han chay déo Gidi han chay déo thi Ty sb Ron
(mm) theo quy dinh Rou (MPa) nghiém Ry (MPa) 1

1 16 500 618 1,24

2 18 500 651 1,30

3 20 500 656 1,31

4 22 500 589 1,18

5 25 500 597 1,19

6 28 500 578 1,16

7 32 500 520 1,04

Gié tri trung binh 1,21

D9 léch chuan 0,08
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2.2.3. Gii han bén kéo

Tuong tu nhu gidi han chay déo, gii han bén kéo thuc té 16n hon 11%-107% so véi
gi4 tri danh nghia theo quy dinh ddi véi thép CB300 va 7%-20% dbi v6i thép CB500 (xem
Bang 9 va 10). Trung binh, gidi han bén kéo ctia thép CB300 16n hon 41%-46%, cta thép
CB3500 16n hon 15% so véi cac gia tri yéu cau theo TCVN 1651-2008 [3]. Gidi han bén kéo
ctia thép CB500 ddng déu hon so véi thép CB300. Ca ba loai thép CB300 duoc nghién ctru
trong bai bdo nay co gii han bén kéo twong duwong nhau, d6 sai khac khong nhiéu.

Bang 9. Gi6i han bén kéo ciia cac loai thép CB300

Puong |Gidi han chay déo| Gidi han chay déo thi nghiém R, Tys 5 R,
STT kinh  |theo quy dinh Ry (MPa) R,
(mm) (MPa) HP VN ™ HP | VN | TN
1 6 440 913 855 781 2,07 | 1,94 | 1,78
2 8 440 724 738 702 1,64 | 1,68 1,59
3 10 440 701 637 722 1,59 | 1,45 1,64
4 12 450 579 672 603 129 | 1,49 | 1,34
5 14 450 554 570 643 123 | 127 | 143
6 16 450 552 499 649 1,23 | 1,11 1,44
7 18 450 633 575 534 1,41 | 1,28 1,19
8 20 450 543 530 566 121 | 1,18 1,26
9 22 450 550 604 682 1,22 | 1,34 | 1,52
10 25 450 653 633 651 1,45 | 141 1,45
Gi4 tri trung binh 1,43 | 141 1,46
Do léch chuan 0,26 | 0,17 | 0,14
Bang 10. Giéi han bén kéo ciia thép Viét Y CB500
. , Gio6i han chay déo Gi6i han chay déo

grr | Puongkinh theo quy dinh Rom thi nghiém Ry Ty s6 —2~
(mm) (MPa) (MPa) m

1 16 650 773 1,19

2 18 650 757 1,17

3 20 650 782 1,20

4 22 650 712 1,10

5 25 650 754 1,16

6 28 650 726 1,12

7 32 650 698 1,07

Gia tri trung binh 1,15

Do léch chuan 0,04

2.2.4. D¢ gian dai khi duit

Bang 11 va 12 so sanh d¢ gidn dai thyuc té khi dit ciia cac loai thép CB300 va CB500
s0 voi cac gia tri quy dinh theo TCVN 1651-2008 [3]. Két qua cho thay do gidn dai khi dut
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clia tat ca cac loai thép déu 16n hon céc gia tri theo quy dinh cta tiéu chuan tir 1%-44%. Do
gidn dai khi dut cua cac loai thép CB300 twong dbi déu nhau, tuy nhién thép CB500 van cho
gi4 tri ddng déu nhét.

Bang 11. D§ gian dai khi dirt cia cac loai thép CB300

Pusng d’?f’tﬁiﬁn dai ;hih D gian dai khi dit thi nghiém A, Ty 5§ Jos
STT | kinh |7 "Zq“y n (%) A,
(mm) (%) HP VN ™ HP | VN | TN
1 6 16 20,8 19,5 23,1 1,30 | 122 | 1,44
2 8 16 19,8 19,8 20,8 123 | 1,24 | 130
3 10 16 19,8 18,9 20,8 124 | 1,18 | 1,30
4 12 19 20,8 19,2 19,4 1,00 | 1,01 1,02
5 14 19 19,5 19,5 20,1 1,03 | 1,03 | 1,06
6 16 19 19,3 19,2 19,7 1,02 | 1,01 1,04
7 18 19 21,2 19,1 21,0 1,12 | 1,01 1,10
8 20 19 19,1 20,8 19,6 1,01 | 1,00 | 1,03
9 22 19 20,2 216 19,7 1,06 | 1,14 | 1,04
10 25 19 20,3 21,6 21,6 1,07 | 1,14 | 1,14
Gia tri trung binh 1,12 1,11 1,15
Do léch chuan 0,10 | 0,08 | 0,11
Bing 12. Pj gian dai khi dirt ciia thép Viét Y CB500
Puong kinh b gidn dE‘li. khi dut theo bo g’iﬁn dii khi dut o Aos
STT (mm) quy dinh A thi nghiém A Ty s6 1

(%) (%) s

1 16 14 14,8 1,06

2 18 14 14,9 1,06

3 20 14 14,7 1,05

4 22 14 14,7 1,05

5 25 14 14,9 1,06

6 28 14 14,7 1,05

7 32 14 14,8 1,06

Gié tri trung binh 1,05

Do léch chuan 0,01

3. KET LUAN

Két qua danh gia mot sb loai thép CB300 va CB500 trén thi truong cta cic hing Hoa
Phat, Viét Nhat, Thai Nguyén va Viét Y cho thdy, tat ca cac loai thép dugce danh gia trong
bai bao nay déu cé cac thong sb ki thuat nhu khéi luong trén mot mét chiéu dai, giéi han
chay, giéi han bén kéo va do gian dai sau khi dut thoa man tiéu chuan hién hanh cua Viét
Nam (TCVN 1651-2008). Két qua thi nghiém con cho thay thép CB500 c6 chét luong dong
déu hon thép CB300, va chét lugng cta cac loai thép CB300 ciing twong dbi déu nhau.
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EVALUATION OF THE SPECIFICATIONS OF REINFORCING
STEELS ON THE MARKET

Mai Thi Hong, Ngo Si Huy
ABSTRACT

In Vietnam, steel is produced by technologies imported from abroad. Each country
has its own standard specifications for requirement of steel properties. Currently, there is
no study to assess the actual engineering properties of such steels compared with the current
standards of Vietnam. This paper evaluates the properties of steel on the market compared
with requirements by National Vietnam Standard for steel used in reinforced concrete
(TCVN 1651-2008). Steels are evaluated including CB300 and CB500 made by Hoa Phat,
Viet Nhat, Thai Nguyen and Viet Y. The specifications of steel including mass of unit length,
yield strength, tensile strength and elongation are investigated. Test results show that all
steels examined herein satisfy the requirement of TCVN 1651-2008.

Keywords: Steel, yield strength, tensile strength, elongation.
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MOT SO TiINH CHAT MO RONG CUA CAN IPEAN
L& Quang Huy', Hoang Thi Minh Nhan?
TOM TAT

Bai bdo mé réng mét so tinh cht ciia cdc phép todn: tong, tich va giao qua phép ldy can.

Tw khoéa: Vanh, idéan, can cua idéan.

1. DAT VAN BE

Trong bai bao nay, ta ludn gia thiét (R, +, .) 13 vanh giao hoan, ¢6 don vi va I 1a mot
idéan cua R.

B6 dé va dinh nghia 1.1. Cho / 12 mot idéan ctia vanh R. Ki hiéu: VI =

{x€R|3In€N:x" €1}.Khi 46+ I 12 mot idéan cua R va idéan nay goi 1a cdn cua
idéan 1.

Chitng minh.

i)Tac60 € VI nénv1 # 0.

ii) LAy a,b € VT, ton tai ny,n, sao choa™ € I vab"™ € I. Chonn=n, +n, — 1,
taco (a—b)m**l € [, suyraa-b€eI.

iii) Véi moia € VI vax € R. Do a €+ 1 nén ton tai n sao cho a™ € I. Suy ra
(ax)™ = a™x™ €I (via™ € I),nghialaax € /1.

Vay VI 1a mot idéan cia vanh R.

Idéan VI 1a mot idéan duoc xay dung tir idéan /, khai niém va mot s6 tinh chit cua
n6 dugce trinh bay trong [1], [2], [3] va [4]. Can cta idéan c6 nhiéu Gmg dung trong dai s6
giao hoan, do d6 van dé tu nhién dugc nhidu ngudi quan tim 13 mbi quan hé gitta 7 vav' 1
ra sao va phép lay cin c6 thé bao toan qua nhimg phép toan nao? Trong [2] va [4] da giGi
thiéu va dua mot sb tinh chat cta idéan cin vé cac van dé nay, tuy nhién chua hé thong va
chua day du. Trong bai bao ndy chung toi s& trinh bay mot cach chi tiét khai niém va tinh
chat vé mbi quan hé giita 7 va /1 va md rong phép lay can qua phép tinh tong, tich va giao
cuia mdt ho cac idéan cho trudc.

2. QUAN HE GIUA I VA VT

B6 dé 2.1. Cho J 1a idéan cua R sao cho J C 7. Khi d6 ngﬁ.
Chitng minh.
Véimoia €J,taldayn = 1,khid6a” €J C1.Suyraa €V I.Dovayl €+ 1.

! Gidng vién khoa Khoa hoc Ty nhién, Truong Pai hoc Hong Pic
2 Sinh vién Dai hoc Su pham Toan K174, khoa Khoa hoc Tu nhién, Truong Pai hoc Hong Piic
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Hé qua2.2. 1 C/I.

Khi nio dang thirc VI = I ding? Sau day, ching toi chi ra mot s6 idéan dac biét dé
dang thic VI = I dung.

Ménh & 2.3. VT =T,

Churng minh.

Ap dung Hé qua 2.2 ta co VI S m, do d6 ta chi can chimg minh ﬁg VI Véi
moi x € \/ﬁthi ton tai n, sao cho x™ € v/T. Suy ra ton tai n, sao cho (x™)™ € I. Do
d6 x™™2 € I, Tir d6 ta nhan dugc x € VT, hay VVI € VT .Vay VvT = vT.

Ping thic ciing ding néu / 13 idéan nguyén 0.

B6 dé 2.4. Néu P 1a idéan nguyén t6 thi VP = P.

Chiurng minh.

Theo Hé qua 2.2. ta cO P € /P , do d6 ta chi can ching minh VP € P. V&i moi
x€VP.Néun=1.Tacox =x'€P.Suy ra VP CP.Néun>2. Gia st x € P. Ta
c6x™ = x.x™ 1 € P. Vi P la idéan nguyén t6 nén x™* € P. Cit tiép tuc qua trinh nhu vay
ta s& nhan duoc x € P. Piéu nay mau thuin véi gia st x € P. Vay x € P. Suyra+/P C P. Tt
d6 ta nhan dugc VP = P.

Xét trén vanh sd nguyén Z, ta biét ring voi mdi s6 nguyén té p, idéan pZ la idéan
nguyén td, do vay ta c6 két qua sau:

H¢ qua 2.5. \/qZ = qZ.

Két qua cua Hé qua 2.4 van con ding khi thay ¢ béng liy thtra cta ¢g. Cu thé ta co
ménh dé sau:

M¢nh @& 2.6. Cho ¢ 13 s nguyén t6. Khi 6 véi moi sb tunhién a.> 1 tacé \/ q*Z = qZ.

Chitng minh.

Lay x E\/q“_Zthi ton tain € N sao cho x" €q%Z. Khi @6 ton tai p €Z sao cho
x"=¢".p.Suyrax": p®. Viqlasd nguyén td nén x:ghayx €qZ. Vay Jw_zg qZ.

Liy x € qZ, khi d6 ton tai m € Z sao cho x = qm. Chon n = a ta co
X'=(gm)" =q"m" €q"Z.VayqZ C \[q°Z.

Néntaco. q*Z = qZ.

3. SUBAO TOAN CAN CUA IPEAN QUA MOT SO PHEP TOAN

Trong muc nay, chung toi chi ra idéan cén bao toan qua phép thuong, phép nhan, phép
giao va phép tong cua cac idéan.

B d& 3.1. Gia sir / va J 13 c4c idéan cia R. Khi do NT/J =1/J.
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Chitng minh.
Liy x €~/1/J bétky. Khi do, ton tai n € N'sao cho x" € I/J . Theo gia thiét ta c6

x€§ nén x=a-+J, a€l. Dodé X'=d'+J€I/J. Suyra d' E\/}.Nghia la \/I/ngfl/J‘

Liy x €~J1/J bitky. Taco x=a+J, a€~/I. Khido, dn tain ENsaocho a" € I
.Dodo xX"=d"+Je€l/J.Suyra xe~I/J.Nghiala J11J 211, Vay N1/J =1/J

B d83.2. Giasw J C1.Khido J S VI

Chitng minh.

Lay x €/J bét ky. Khi do, ton tai n € N sao cho x" €J . Ma theo gia thiét ta ¢6
JCInén x"€l. Suyra xeI VayJJ €I

Tir bo dé trén ta thiy trong trudng hop < €1 ludn ton tai idéan NI . Theo Bb
dé 3.1 va két hop véi Hé qua 2.5 ta ¢6 hé qua sau:

Hé qua 3.3. Gia st P 1a i déan nguyén t6 sao cho PCJ . Khi d6 ta co

JI/P=1/\JP

Con trong trudng hop tdng quat tdn tai mot toan cu tir v/ /J vao NI .
Ménh dé 3.4. Gia st J C 1. Khi d6 ton tai mot diy khép ngan

O—>\/7/J—>\/I/ —>\/7/\/7—>0.

Chitng minh.

Theo Bb d& 3.1, ta co /I/J =~1/J . Xét toan chu ty nhién g:\/Y/J—M/Y/\/j.
Khi d6 ta c6 diéu phai ching minh.
Ménh dé 3.5.

a)\JI+] = [NT +./].
) VL + 14wt 1, = WL AL A1 (0 =0,

Chitng minh.
Theo Hé qua 2.3, tacd 1 ST va] S \[J.Suyral+] ST +.[]. Theo B6 dé 3.2,

tanhdndu’acx/l_+\/]_§ \/1_+\/7

Lay x € /\/I_+\/]—,khi d6 ton tai n sao chox"E\/I_+\/]—. Suy ra ton tai x; €

VI,x, € \/]—déchoxn =x; +x,. Vi x; €I, nén ton tai n, saochox;* €1 va x, €
4/ , nén tbn tai n, sao cho x;lz € J. Ta can tim t thoa man xt € [ + J.
Xét khai trién

90



TAP CHi KHOA HQC TRUONG DPAI HQC HONG DUC - SO 35.2017

n1+n2+i

(xl + xz)n1+n2—1 — § Crlll+n2—1 x11x2n1+n2+l—1.
i=0

Truong hop: i = n,;. Taco xt € .= xlx,Mt2ti"1 g ],
Truong hop:i <ny. Tacdéi<n, —lL.=>n +n,+i—-1=2n+n,—(n; — 1) —
1= n2x2n1+n2+i—1 E].
= xlx,M**=1 € | Do viy ta nhan dugc (x; + x,)™ ™1 €] +]. Suyra
(xn)n1+n2—1 = xnntna=1) ¢ 1 +J.
Chon t = n(n, + n, — 1), ta nhan duoc x € \/I +J . Ta c6 diéu phai chimg minh.

Churng minh quy nap theo n
Véin = 1, dang thic tré thanh |\, = /I, (ding theo Ménh dé 2.3); v6in =2, ding

thirc tro thanhy(\[7, + /I, = /I, + I, (ding theo Ménh d& 3.5 a).

Gia st dang thire dung véin =k (k > 2), tacé

S LAt I, = WL+ A+ I

Ta ching minh dang thirc cling dung v&i n=k+1 (k > 2) , nghia la chimg minh

JL+L+ I = \/\/Z+\/Z+...+Jlk+l .

That vay, ta co

S L I, (4 L ) =W Lt I 4L+ )

= WE L o+ L+
Vay ta c6 diéu phai chimg minh.
Ménh @8 3.6. @) /1] =/In] =vI n/J.

o) I, L. I, = JI,N L, N, = 1, 0L N0 T
Churng minh.

a) Liy x€.,/InJ tuy y. Khi d6 ton tai nsaochox®™€Inj. Suy ra
x" el
{n ].Dodé(xn)zEI],hayxznEI].:xE,/l].Dovéy,/In cJI.
X" €

TacolJ CIvalj SJ,nénlj CINJ.TheoB6dé3.2,taco /I] €. JIN]J.

Véytanhénduqc\/l— =.INnj.
x €T

Lay x €I n \/]— tuy y. = \/_ Khi d6 ton tai n, sao cho x™ € I va ton tai n,
x €./]

sao chox™ € ] = x™.x™ € [vax™.x" € ] (Do [, J la cacidéan).=> x™+"2 €]N] .

DovéyxE,/ln].TfId()tanhénduqc:\/l—n\/—Qw/In].
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Do INJSLINJ S/, nén theo B6 dé 32, ta c6 \/IN] VI /In] <./].
=.InN E\/l—ﬂ\/]—.Tl‘Id(')tanhénduqc,/Iﬂ =\/1—ﬂ\/fTacédiéuphéich1'mgminh.
b) Chimg minh /I, 1,... I, = \[[LNI,N...01, (n >2).

I.1,...1 €l
I.1,...I €1,

Ta co Suyra [.L,... [, CI,NI,N...01,.
I.1,...1,el,

Theo Bd dé 3.2 ta nhan dugc \1.1,...I, C\I,NL,N..NL, . Liyxe [,NI,N...N1, .
Khidé,tontai n€ N: x" € [[NI,N...N1I, .Suyra x" €[, x" €1,, x" €1 .Dodo
(x")" € 1,1,... I,. Hay x" € I,1,... I,. Dan dén x € m Nén ta c6
JINLN..NL, CI.1,... I,

Vay JI.L,...1, =\[,NL,N...01,.

Chitng minh.

JonLn..ni, = JLnJLn.nJI, (n >2).
Chung minh quy nap theo n. Véi n=2,taco VINJ = \/Yﬂ\/j (dang theo a).
Gia sir dang thirc dung v6in=k (k >2), tacod

JLnLn..nl, = JLnJLn.nyi, .

Ta can ching minh dang thic ciing dung v6i n=k+1 (k >2), tic 1a chimg minh

JinLn..nini, ., = JnJLn.nJrnJL. ..

That vay, ta co

JinLn.nnni,  =Jinnn..n,ni, = JLnJLn.ndnfi .

Vay ta c6 diéu phai chimg minh.

Xét truong hop (Pl_ )ie - laho thy ¥ cac idéan nguyén t6 ciia R, T'1a tap chi s6. Khi d6

phép 13y cin duoc bao toan qua phép liy giao ctia mot ho tiy ¥.
Ménh dé 3.7. Cho (Pl) cr 13 ho cac idéan nguyén té cua R. Khi d6
1

Jop=n |P.

ier 1€l

Chirng minh.
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Theo B6 dé 2.4, ta c6 P =PV iecl nén dé ching minh ménh dé ta can ching

minh (/AP = NP, . Tu dinh nghia cta idéan can ta co NP, C /NP, . Nén ta chi can

iel iel iel iel
chimg minh /NP C NP . Liy x € NP, khi do ton tai n €N sao chox” € NP, .
iel iel iel iel

Suyra x" e PViel'.ViF 1a idéan nguyén té nén xEP Viel' hay x enp.
iel
Vay ménh dé duoc chung minh.
4. KET LUAN
Ngoai phﬁn gidi thiéu, bai bao chia thanh hai muc. Muc 2 gioi thi€u moi lién hé gitra |
va /I . Muc 3 chi ra idéan cin bao toan qua phép lay thuong (B6 dé 3.1, Ménh dé 3.4), phép
nhan, phép giao (Ménh dé 3.6 va Ménh d& 3.7) va phép cong ciia cac idéan (Ménh dé 3.5).
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SOME EXTENDED PROPERTIES OF THE RADICAL OF IDEALS

Le Quang Huy, Hoang Thi Minh Nhan

ABSTRACT

In this paper, we extend previous results of sum, multiplication and intersection of
radical of ideals.

Keywords: Ring, ideal, radical of ideal.
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MOT SO TiNH CHAT CO RUT TUYET POI, CO RUT LAN CAN
TUYET POI TRONG LOP CAC KHONG GIAN
METRIC COMPACT

Nguyén Thi Nga!, Pham Chi Cong>
TOM TAT
Trong bai bdo ndy ching t6i chitng minh mét sé tinh chat va dinh 1y vé co rit tuyét
déi va co rut lan cdn tuyét doi trong I6p cdc khéng gian metric compact.

Tir khoa: Co rit tuyét doi, co rit ldn cdn tuyét doi, khong gian metric, khong gian
metric compact.

1. DAT VAN BE

V& tinh co rat tuyét ddi, co rat 1an can tuyét ddi trén khong gian metric da dugc Ta
Khac Cu - Nguyen Nhuy dua ra tuong doi day du trong [1]. Trong bai bdo nay ching toi
ching minh mot so tinh chat vé co rut tuyét doi trong 16p cac khong gian metric compact,
da dugc néu nhung chua chirng minh.

Dinh nghia 1.1. ([1]). Anh xa f:X >Y duoc goi la r - dnh xq néu ton tai anh xa
g:Y = X la nghich dao phdi cia f nghiala f.g:Y — Y la dnh xa dong nhat trén Y .

Dinh nghia 1.2. ([1]). Giasu Y < X, anh xa [ : X — Y lién tuc goi la phép co rut
néu f(x)=x, VxeY.Khidétandi fco X lénY.

Phép co rut 1a mot truong hop riéng cia r - anh xa.

Dinh nghia 1.3. ([1]). Tap con X, cua khong gian X duwoc goi la co rit cua X néu
ton tai phép co rit tir X lén X,.

Dinh nghia 1.4. ([1]). Tap con X cua khong gian X dwoc goi la co rut ldn cdn cua
X néu X, la co rit ciia tap mo U ma X, cU.

Dinh nghia 1.5. ([1]). Tdp A< X duwoc goi la co rit theo X vdo tdp B < X néu
dnh xa long i: A— X dong ludn véi dnh xa f:A— X sao cho f(A)c B. Néu B chi
gom mot diém thi ta n6i A co rit theo X . Trong truong hop riéng i: X — X dong ludn
voi X > X ma f(x)=ae X thitanéi X co rit diém hay ti co riit.

Dinh Iy 1.6. ([1]). Néu X tw co rit thi méi r - anh ciia né ciing tir co rit.

Bay gio, chung ta xét cac khong gian topd Hausdorff dac bi¢t, do 1a cac khong gian
metric. Ta viet X € M néu X metric hoa duoc.

! Giang vién khoa Khoa hoc Ty nhién, Truong Dai hoc Hong Pirc
2 Phong Hanh chinh tong hop, Truong Pai hoc Hong Diic
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Dinh nghia 1.7. ([1]). Khong gian X 1a co rit tuyét déi, doi véi tat ca cdac khong gian
metric néu X € M va véi moi dong phéi h: X — h(X), h(X) dong trong Y thi méi tip
h (X) la co rit ciia Y . Khi d6 ta viét X € AR(M) hay X la AR(M) - khéng gian

Khéng gian X dwoe goi la co rit lan cdn tuyét doi véi tdt ca cac khéng gian métric
néu X € M va véi moi dong phéi h: X — h(X), h(X) déng trong Y thi tdp h(X) la co
rit lan cdn cia Y . Khi d6 ta viéet X € ANR(M) hay X la ANR(M) - khéng gian.

Ta c6 cac dinh ly sau:

Dinh Iy 1.8. ([1]). Gid svr rang khéng gian X la hop cia hai khéng gian X, va X,,
X, la giao cia hai khong gian X, X,. Khi do:

(i) X,, X,, X,la AR(M) - khong gian thi X la AR(M) - khong gian.

(ii) X,, X,, X, la ANR(M) - khong gian thi X la ANR(M) - khong gian.

(iii) X,, X la AR(M) - khong gian thi X,, X, la AR(M) - khong gian.

(iv) X,, X la ANR(M) - khong gian thi X,, X, € ANR(M) - khong gian.

Dinh Iy 1.9. ([1]). Tich dé cac X =] | X, la AR(M) - khong gian néu va chi néu X,

n=1

la AR(M) - khong gian, voi moi n.

Dinh Iy 1.10. ([1]). Tich dé cic X = HXn la ANR(M) - khéng gian néu va chi néu

n=1
moi X, la ANR(M) - khong gian va hau hét X, la AR(M) - khéng gian.

Dinh Iy 1.11. ([6]). X la AR(M) - khong gian khi va chi khi X € ANR(M) - khong
gian va X co riit diém.

Dinh nghia 1.12. ([6]). Khong gian X dwoc goi la co rit tuyét doi hay la AR - khéng
gian va viét la: X € AR - khéng gian néu X compact (khéng gian metric compact) va X la
AR(M) - khong gian.

Khéng gian X dwoc goi la co rit lan cdn tuyét doi hay ANR - khéong gian va viét la X
€ ANR - khéng gian néu X compact va X la ANR(M) - khéng gian.

Dinh ly 1.13. ([5]).

(i) X la AR - khong gian khi va chi khi X la r - anh cia hinh hp Hinbe (Q° =[0,1]").

(ii) X la ANR - khong gian khi va chi khi X la v - compact danh cua tdp con mo cua
hinh hop Hinbe.

Chii y: t - compact anh 12 dnh ctia r - anh xa va 4nh xa compact (nghia 1 bién mot tap
bi chin thanh tap tién compact).

2. NOI DUNG NGHIEN CUU

Tinh chit 2.1. ([6]). Méi r - anh ciia AR-khéng gian (hodc ANR - khéng gian) la AR
- khong gian (hodc ANR - khong gian).
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Chiurng minh.

(i) Mdi r - 4nh ctia ANR - khong gian 1a ANR - khong gian.

Gia str X' 1a AR-khong gian. Theo dinh 1y 1.13 ([5]) taco X =r(Q”), voir: Q° ->X
la r - anh xa.

Giast r': X > r'(X) lar-anh xa. Khidotacoanhxa r' or: Q” > r' (X). Do r,
r' lar-anhxanén r' orciinglar-anhxa. Nhu vay ' (X) la » - anh cua hinh hop Hinbe
néntacod r' (X) € AR - khong gian.

(ii) Mdi r - anh ctia ANR - khong gian 1a ANR - khong gian.

Gia st X' 1a ANR - khong gian. Theo dinh 1y 1.13 ([5]) ta c6 X = f(U), trong d6 U
mo < QF, f lar-anh xa, compacttt Ulen X ( f:U—-X). Giast g":X—>g'X)lar
-anh xa. Khidoé g', f:U — g'(X) 1a mot r - anh xa, compact. Nhu vay g'(X) lar - anh,
compact cta tdp con m¢d cua hinh hop Hinbe Q“ . Nén ta c6 g'(X) € ANR - khong gian

Tinh chit 2.2. ([6]). X € AR-khéng gian khi va chi khi X € ANR-khéng gian va X co
rit diém.

Chitng minh.

Gid st X € AR-khong gian suy ra X'1a AR(M) - khong gian va X compact. Theo dinh
1y 1.11([6]) ta c6 X 1a AR(M) - khong gian va X co rt diém. Do d6 X € ANR - khong gian
va co rat diém.

Nguoc lai X € ANR - khong gian va co rit diém suy ra X 1a AR(M) - khong gian va
X co rit diém nén ciing theo dinh 1y 1.11 ta suy ra X 1a AR(M) - khong gian. Két hop véi X
compact ta c6 X € ANR - khong gian.

Tinh chit 2.3. ([6]). Mbi ANR - khéng gian chi ¢6 hitu han thanh phan lién thong.

Dé chig minh dinh 1y trén ta can bo dé sau:

B6 d&. Méi thanh phan lién thong la tdp dong.

Gia su Lx,- la thanh phan lién théng ciia x, trong Xe ANR - khong gian. Hién nhién ta

c6 bao ham thitc: L cL, (1)
Mit khac nhu ta d3 biét bao dong cua tap lién thong ciing 1a tap lién thong nén Z la
tap lién thong. Vi L, 1a thanh phan lién théng cta x,, tirc n6 1a tap lién thong 16n nhét chira
x,, do do: L cL, )
Tir (1)va (2)tacd L, =L, tac L latap dong.

Chitng minh tinh chat.
Gia sir nguoc lai rang X 1a ANR - khong gian chita vo s6 cac thanh phan lién thong
L ,1el. Khido X o Ube,xl. € X . Vi L_ dong trong X - compact suy ra L compact.

iel

Véi mdi phit mo {U}f} ., cua L_ thitaco {' | Uj} x, €X, 1a phi mé m¢ cua X. Do
1 je 1 1
iel

ieJ
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L_ compact nén tir phit mé¢ {U 7 } luodn trich ra dugc mot phu con hiru han. Nhung voi

jeJ

phu mé {U U ; ‘ } ctia X lai khong thé trich ra dwoc mot phii con hiru han, vi X chta vo
ieJ icl
han cac thanh phan lién thong L_ . Nhu vay X khong compact. Diéu ndy méau thuln voi gia

thiét Xe ANR - khong gian. ‘

Vay X clzi c6 hiru han c~éc thanh phan li€n thong. ’

, Tinh chdt 2.4. ([6]). Moi anh xa lién tuc tir AR - khong gian vao chinh no luon co diém
bat dong. ’ o

Trudc hét ta chiing minh bé de sau:

Bé dé ([5]). O° c6 tinh chat diém bat dong.

That vay, do Q“ latap 16i nén voi moi x, ae 0" tacod

fi(x)=(I-t) x +ta,taco f,(a)=a

Vay f,(x) ludn cé diém bat dong tirc v6i moi te [0,1] ndi 2 diém bat ky trong O
bao gid ciing t6n tai x, sao cho f(x,) = X, .

Liy f.(x)=(1-t) x + t f(x) ,trong d6 f:Q” — O 14 anh xa lién tuc.

Taco (1-1) x,+ 1 f(x) =x, < f(x) = x,.

Vay x, la diém bat dong cia f hay Q” c6 tinh chat diém bat dong.

Chitng minh tinh chat.

Gia sir X 1a AR - khong gian. Theo dinh 1y 1.13 ton tai phép co rat r: Q° — X . Gia
st f laanhxaliéntuctt Xvao X (f: X — X ).Khidoxétanhxa g =io for:0” - Q0"
v6i i: X — Q” 1a 4nh xa nhung. Do Q° c¢6 tinh chat diém bat dong nén ton tai x, € 0
sao cho g(x,)=x,.Ma g(x,)=ifr(x,)=i(f(r(x,))) = f(r(x,)) nén véi x, €X taco:

x, =8(xy) = f(r(x,)) = f(x)

(Dor: Q” — X lar-4anhxatac r(x,)=x, ). Vay x, cling 1a diém bat dong cta f.

Dinh Iy 2.5 ([6]). Néu hop va giao hai cdi compact la AR - khéng gian (hodc ANR -
khong gian) thi moi mot tir chung la AR - khong gian (hodc ANR - khong gian)

Chirng minh.

Gia st X = X, UX, € AR - khong gian (hodc ANR - khong gian), X, =X, N X,
€ AR - khong gian (hodc ANR - khong gian) suy ra X, X,1a AR(M) - khong gian (hoac
ANR(M) - khong gian) nén theo dinh Iy 1.8 ta c6 X, X,1a AR(M) - khong gian (hoac
ANR(M) - khong gian).

Mait khac theo gia thiét ta c6 X,, X, compact nén X, X, € AR - khong gian (hoac
ANR - khong gian) suy ra dinh 1y dugc chimg minh.

97



TAP CHi KHOA HQC TRUONG DPAI HQC HONG DUC - SO 35.2017

Dinh Iy 2.6 ([6]). Tich dé cic X = HXn la AR - khéng gian khi va chi khi moi khong

n=1
gian thanh phan X, la cdc AR - khong gian.
Chitng minh.
Giasu X = H X, la AR - khong gian suy ra X 1a AR(M) - khong gian va X compact.

n=l1
Theo dinh Iy 1.9 taco X, 1a AR(M) - khong gian, Vne N "
Mit khac X compactnén X, compact, Vne N T(ViX . =¢(X), ¢ laphép chiéu tir
Xxubng X,).Dodé X, € AR - khong gian, Vne N'.
Nguoc lai gia st X, € AR - khong gian, v6i Vne N " suyra X , 1a AR(M) - khong
gian. Ciing theo dinh 1y 1.9 ta c6 X 1a AR(M) - khong gian. Hon nita X, compact, v6i
Vne N nén theo dinh Iy Tikhéndp ta co6 X = ﬁ X, compact.

n=1

Vay X € AR - khong gian.

Dinh Iy 2.7 ([6]). Tich dé cic X = HXn la ANR - khéng gian khi va chi khi méi X,
n=1
€ ANR - khéng gian va hau hét cic X , € AR - khong gian.
Churng minh.
Gid st X :HX , 1a ANR - khong gian suy ra X la ANR(M) - khong gian va X

n=1
compact. Theo dinh 1y 1.10 ta suy ra X, 1a ANR(M) - khong gian va hau hét cac X Jla
AR(M) - khong gian. Vi X compact nén X, compact v6iVn e N "

Vay diéu kién can cua dinh 1y dugc chirng minh.

Nguoc lai néu moi X, € ANR - khong gian va hau hét cac X, € AR - khong gian
dan dén X , compact, X 1a ANR(M) - khong gian va hau hét cac X ,1a AR(M) - khong
gian. Khi do ciing theo dinh Iy 1.10 ta c6 X 1a ANR(M) - khong gian. Do X, compact voi

Vne N nén theo dinh Iy Tikhoéndp ta c6 X compact. Viy X € ANR - khong gian.

Dinh Iy 2.8 ([6]). Néu ARN - tdp X nam trong khéng gian E" thi E"\X chi c6 hitu
han thanh phan lién théng.

Pinh 1y 2.9 ([6]). Néu AR - tdp X nam trong khong gian E" thi E"\X lién thong dwong
véin > 1 va c6 2 thanh phan lién théng véi n=1.

Chirng minh.

Pé ching minh 2 dinh 1y trén ta sir dung.
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Ménh dé ([1]). Gia sir G# ¢ la tdp con mé, bi chan ciia E", khi d6 X=E"\G khong
la co riut E" va B6 ¢ ([6]). Néu A la tip compact cua E", la co riit lan cén ciia né thi E"
\4 co hitu han thanh phan lién thong.

Churng minh dinh Iy 2.8.

Gia str Ulatap mo trong E”, r:U — X 1a phép co rit tir U 1én X. Ta nhan thiy rang
ngoai U c6 hitu han thanh phan lién théng ciia E"\X. Vi néu nhu E”\X c6 v6 han thanh
phan lién thong thi ton tai it nhat mét thanh bi chan G nam trong U.

. Vx e@,
bat: r(x)= {r(x) re
X  VxeE"\G

thi ta c6 r 1 E" — E"\G la phép co rat tr E" 1én E"\G. Piéu d6 mau thun véi
ménh d& & trén. Nhu vy ta di chimg minh xong dinh 1y 2.8.

Bay gio ta chung minh dinh 1y 2.9.

Do Xlacoratcua E"(E" 1a T, - khong gian) nén X dong trong E”. X dong, bi chan
nén suy ra E"\X chi c6 mét thanh phan khong bi chin (n>1). That vay néu ton tai thanh
phan bi chin cua E"\X thi mau thuin v6i ménh dé trén. Do d6 E™\X chi c6 mdt thanh phan
lién thong 1a chinh n6.

Véin=lthi E' =R (dudng théng thuc), thi ta ¢ mdi co rat cia E' = R hoic 1a mot

diém hodc 1a mot doan thang suy ra E'\X c6 hai thanh phan lién thong.

n=2
- E?

E*\ 4

Hinh 1. A 1 tip compact nim trong mat phfmg E?
3.KET LUAN

Bai bao da dua ra va chiing minh dugc mét s6 tinh chét co rat tuyét dbi, co rat 1an can
tuyét ddi trén cac khong gian métric compact. Tuy nhién sau khi hoan thanh bai bio chung
t6i tdy c6 mot van dé dugc dat ra nhu sau: néu ta thay khong gian metric compact bang
khong gian metric tién compact hodc compact dia phuong thi két qua s& nhu thé nao? Véan
dé nay chiing toi sé tiép tuc nghién ctru trong thoi gian téi.
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SOME ABSOLUTE CONTRACTION AND ABSOLUTE
NEIGHBORHOOD CONTRACTION PROPERTIES IN THE
CLASS OF COMPACT METRIC SPACES

Nguyen Thi Nga, Pham Chi Cong
ABSTRACT

In this paper, we prove some absolute contraction and absolute neighborhood
contraction properties in the compact metric spaces.

Keywords: Absolute contraction, absolute neighborhood contraction, metric space,
metric compact space.
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ANH HUONG CUA VIEC THAY THE MG CHO SR
LEN TiNH CHAT TU CUA Lay.sSro3xMg:MnO3

Nguyén Tuin Phuong', Lé Viét Bau?
TOM TAT

Hé mau perovskite Lao7Sro;-MgMnOjs dwoc ché tao bang phirong phdp phan ing
pha réin théng thirong. Tinh chdt cdu tric dwoe xdc dinh bang phép do nhiéu xa tia X. Tinh
chat tir dwoc nghién ciru thong qua phép do tir nhiét va tir héa. Cdc két qua cho thdy sw thay
thé Mg cho Sr lam gidm hang sé mang nhwng chua quan sat thay cé sw chuyén pha cdu tric.
Su thay thé nay ciing lam gidm nhiét dp chuyén pha vé phia nhiét dé phong it nhdt cho dén
33% Mg thay thé. Phép tinh tir nhiét cho thdy mdc dit d lom ciia hiéu vmg giam nhe nhung
nhiét d¢ chuyén pha gan véi nhiét dg phong va dé réng viing xdy ra hiéu vmg dwoc mé réng.
Piéu nay hira hen tiém nang g dung trong cong nghé lam lanh bang tir truong.

Tir khoa: Hé mdu perovskite Lao 7Sr0.3.MgMnOs, tinh chit tir.

1. DAT VAN BE

Trong hon 30 ndm vira qua, rat nhidu cong trinh nghién ctru vé hiéu tmg tir nhiét ciia
cac hé vat liéu tir, boi tiém ning Gng dung cia ching trong cong nghé lam lanh bang tir
truong. Tuy vay, cac vat li€u tir nhi¢t méi thuc sy duge quan tdm nghién ciru manh mé gén
day boi tiém nang Gmg dung cia chung trong cong nghé 1am lanh bang tir trudng & ving
nhi¢t d§ phong. Cho tdi nay, da cé kha nhiéu vat liéu d3 duoc phat hién cho hiéu tng tur
nhiét 16n trong viing 300K. Trong cac vat liéu gdm, ho vat liéu tir perovskite manganie ciing
da duogc quan tdm nghién ctru boi c6 nhiing ho vat li€u cho nhiét do chuyén pha cao, trén
nhiét d6 phong ciing nhu ¢6 méd men tir dang ké [1, 2]. Vat liéu nay ciing hira hen cho hiéu
g tir nhiét, tuy nhién vat liéu nay c6 nhiét do chuyén pha (~370K) cao hon nhiét 6 phong
nén s€ c6 nhiing van dé nhat dinh khi dua vao tmg dung thyc tién. Mot s6 nghién ctru cho
thay khi thay thé Mn boi mot sd ion khac, nhiét do chuyén pha c6 giam vé phia nhiét do
phong nhung gi tri tir nhiét giam dang ké [3]. Trong cac nghién ctru trudc day ciing cho
thdy nhiét d6 chuyén pha ciia hé vat liéu manganite con phu thudc vao ban kinh ion trung
binh vi tri A [2]. Theo do, khi ban kinh ion trung binh vi tri A 1éch khoi ~1.245 x . Chinh vi
vay viéc thay thé ion khéac vao vi tri Sr trong vat liéu manganite Lao 7Sro3MnOj3 ¢6 hy vong
giam nhiét d6 chuyén pha cia vat liéu nay vé nhiét do phong. Trong nghién ctru nay, ching
t6i trinh bay cac két qua nghién ctru vé hiéu tng tir nhiét va cac tham s can chuyén pha khi
thay thé Mg mot phan cho Sr trong hé vat liéu Lao 7Sro3MnOs.

! Gido vién Truong Trung hoc phé théng Dwong Binh Nghé, huyén Thiéu Hoa, Thanh Hoa
2 Gidng vién khoa Ky thudt Céng nghé, Truong Dai hoc Héong Dirc
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2. NOI DUNG NGHIEN CUU
2.1. Thuc nghié¢m

Hé mau Lag7Sr03.MgxMnO; (x = 0 - 0.20) duoc ché tao bang phuong phap phan
g pha ran tai phong thi nghiém khoa Ky thuat Cong nghé, Trudong Pai hoc Hong Puc,
Thanh Hoéa. Céc hoa chét ban dau: La,0s, SrCO3, MnO va MgO. Cac hoa chat v6i do tinh
khiét 4N duoc nghién tron nhiéu gio trong c6i ma ndo, duoc nung so bo & nhiét o6 1100°C
trong 48 gid va thiéu két ¢ 1380°C trong 36 gid. Cac két qua duoc kiém tra bang nhidu xa
tia X cho thiy cac mau don pha ciu trac, dam bao cac yéu cau chit lugng cho cac nghién
cou tiép theo. Cac phép do tir dugc thuc hién trén h¢ do PPMS-6000.

2.2. Két qua va thio luin

Hinh 1 trinh bay cac két qua nhiéu xa tia X cho cac miu duoc do trong tir trudng 100 Oe.

I I
La Sr _ Mg MnO
07 0.3-x X 3 =
.“é‘ £
S L
_d 31
s
2
2 L J i
e
£ i
< l } \ Hh
S NIRRT, | S—— »—V\--J I Ml
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i J N W
ek
20 30 40 50 60 70

Hinh 1. Phé nhiéu xa tia X ctia cadc miu Lag7Sry3xMg,MnO;

Tir két qua nhiéu xa tia X cho thay tit ca cac miu déu thé hién cac dinh dic trung
cua hé perovskite voi cau trac rhobohedral thuéc nhoém khong gian R3c. Méc du c6 mot
vai cong b cho thfiy cAu tric cua La;SrxMnOj 1a hexagonal [4] nhung nhiéu cong bd cho
thdy cdu tric cta hé nay chuyén tir orthohombic khi x<0.2 dén rhombohedral thuéc nhém
R3c khi x = 0.3 [5,6]. Trong khi d0, ¢6 cong trinh lai cho ring cdu tric cua Lao7SrosMnOs
l1a orthohombic v&i nhém khong gian Pbnm tham chi ca khi thay thé 30% Cu cho Mn [7].
Su khéac nhau vé cac két qua cong bd theo chung t6i c6 thé 1a do su khac nhau vé cong
nghé ché tao nhu da duogc quan sat trong mot s6 cong trinh nghién ctru tuong tu [1,8].

Nhu c6 thé nhin thiy trén hinh 1, cac dinh nhifu xa hau nhu dich vé phia goc 20 bé
hon khi thay thé Mg cho Sr (hinh phu nho bén trén, goc phai) nhung chua thiy co su thay
d6i 16n vé cac dinh nhidu xa. Diéu nay c6 thé du doan 1a v6i ndong do 20% Mg thay thé cho
Sr ciing chua lam thay d6i cdu tric tinh thé cua hé, khéng co ddu hiéu nao ching to co
chuyén pha ciu tric. Két qua nay ciing da duoc quan sat trén mot sb hé twong tu ngay ca khi
thay thé vao vi tri B [9, 10, 11]. Mic du vay, tai goc 26~66.50, mau x=0 ton tai 1 dinh. Khi
c6 mit ciia Mg trong cdu trac, dinh nay tr thanh dinh kép, nghia 13 ¢6 hai dinh rat sat nhau.
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Su tach nhau nhu thé cho théy su c6 mat cua Mg cling da lam cho 6 mang bi x6 dich va co thé
gy ra méo mang. Sy thay ddi vé cac théng sd ciu tric c6 thé nhan thiy qua ddu hiéu dich cac
dinh nhiéu xa khi thay thé Mg cho Sr trong cau tric. Diéu nay cho thay da c6 su thay ddi cac
hang s6 mang dan dén sy thay doi thé tich ciia 6 mang khi thay thé mot phan Sr boi Mg.

6

M (emu/g)

4 - Empty: ZFC
[ Solid: FC

2 L

rLa S ngMnO3

0.7 0.3x
0 o b b h
100 150 200 250 300 350 400

T(K)

Hinh 2. Sy phu thugc nhiét 9 ciia tir 4o dwgc do & ché dp ZFC (rdng) va FC (dic)
trong tir trwong pyH=100 G ciia hop chit Lay7Sr3,MgMnO3

Hinh 2 trinh bay cac két qua do tir 46 phu thudc nhiét d6 cta cac mau Lao7Sro31MgiMnOs
trong tir trudng 10H=100 G theo cac ché d6 1am lanh co tir trudng (FC) va 1am lanh khong
co tu truong (ZFQC).

C6 thé nhan thdy mot diéu 1a cac miu déu thé hién chuyén pha kha sic nét, dat biét 1a
voi mau x=0. Nhiét do chuyén pha sat tir - thuan tir duge xac dinh tir cuc tiéu cla cac duong
phu thudc nhiét d6 cua dM/dT va dugc chi ra 1a ~364, 315, 265, va 216K lan luot cho céc
mau x=0, 0.05, 0.10, 0.15 va 0.20.

Mau x=0 thé hién chuyén pha sat tir thuan tir tai Tc~364K, kha phu hop voi nhiing két
qua nghién ctru trude day [1,3-5]. Khi thay thé Sr mot phan bai cac Mg, nhiét d6 chuyén
pha giam dong thoi khoang nhiét d6 xay ra chuyén pha tang 1én. Su suy giam nhiét do ciing
nhu sy mé rong viing chuyén pha khi thay thé mot phan cac nguyén tb cho vi tri Sr hay cac
kim loai kiém thé cho Mn trong hop chat Lag 7SrosMnO; déu duge quan sat trong cac nghién
ctru trude day [1, 3, 8].

Su suy giam nhiét do chuyén pha duogc cho 1a do tuong tac trao ddi kép (double
exchange - DE) gifta cac ion Mn®** va Mn*" thong qua O* bi suy gidm. Trong trudng hop
nay, Mg va Sr déu co cung hoéa tri trong ciu triic nén khi Mg?* duoc thay thé mot phan cho
Sr?* thi ti phan Mn*/Mn?* van duy tri gi4 tri t6i vu. Ban kinh caa Mg?* (0.86 A) bé hon
nhiéu ban kinh cta Sr** (132 A)daco thé lam tang sy méo mang (distortion), lam cho gbc
lién két Mn-O-Mn léch nhiéu khoi 180°. Trong khi d6, sy nhay cila cac electron eg giita cac
ion Mn*" va Mn®* thong qua O* phu thudc vao goc lién két Mn-O-Mn. Sy léch khoi 180°
cta lién két Mn-O-Mn khi thay thé mot phan Mg cho Sr do d6 da lam giam xéac sut xdy ra
tuong tac trao doi kép, 1am giam tinh sit tir cua vat liéu.

Nhu ching ta théy su thay ddi cua tir do theo nhiét do x4y ra manh nhét & mau x=0 va
suy giam khi ting nong d6 Mg thay thé cho Sr. Nhu vay ngoai viéc suy giam nhiét d6 chuyén
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pha, gia tri tir @6, tinh chat chuyén pha ciing dién ra it quyét liét hon, ddng nghia vai viéc
viing nhiét d6 chuyén pha duoc mé rong. Dién bién ciia sy suy giam kha phu hop véi dién
bién giam cua thira s6 dung han va d¢ 1éch khoi gia tri trung binh binh phuong ctia ban kinh
ion trung binh vi tri A. Sy m¢ rdng nay cling phu hop vdi cac phan tich ¢ trén. Theo do, co
su ton tai cia cac ving phi sét tir do goc lién két Mn-O-Mn giam, 1am giam (vé thé tich) cac
vung pha sét tir [1]. Tuy nhién van ton tai lién két Mn-O-Mn nén khi nhiét d6 giam, cac lién
két nay c6 thé xay ra twong tac DE do sy suy giam niang luong kich thich nhiét. Hon nita, c6
thé do cac dam st tir von ton tai trong vat liéu khi gidam nhiét d¢ da tao ra truong ndi tai,
kich thich dan su dinh hudng cia cac dién tir ey dé co thé tham gia vao tuong tac DE. Két
qué 1a qua trinh chuyén pha xay ra trong khoang nhiét d6 cang rong khi cang c6 it dam sat
tir bén trong vat liéu, nghia la khi ting ndng d6 Mg thay thé cho Sr. Sy mé rong ving nhiét do
xay ra chuyén pha ciing c6 y nghia rat quan trong trong tmg dung. Cac hiéu tmg nhu hiéu timg
tir tro khong 10, hiéu tng tir nhiét chi xay ra manh nhat tai ving nhiét d6 chuyén pha trong khi
d6 dé ung dung vao thyc tién thi doi hoi cac hiéu tmg phai hién hitu trong ving nhiét do cang
16n cang tét. Néu khong thi chi ¢6 ¥ nghia trong phong thi nghiém béi khi dura vao thuc tién
thi doi hoi thiét bi phai hoat dong trong méi trudng ma nhiét d6 méi truong cé thé thay doi.
Céc két qua nay ciing pht hop v6i su phu thudc ban kinh ion trung binh vi tri A [2].

Mot déac trung khac duge quan sat do 1a gia tri tir 46 trong pha st tir & 2 ché do do
lam lanh cé tir truong va khong c6 tur truong 1a khac nhau. Su khac nhau nay 1a mot dac
trung hét strc quan trong cho thiy hién tuong tach pha hay trang thai thary tinh dam (glassy
cluster) hinh thanh trong pha sét tir ctia vat liéu [1]. Theo d0, bén trong vat liéu khong hoan
toan dong nhat it nhat 1a vé& mit pha tir tinh ma thanh nén nhitng ving pha tir khac nhau khi
giam nhiét d6. Hién turong nay khong chi dugc quan sat trong cac da tinh thé ma ngay trong
cac don tinh thé, & d6 cu trac tinh thé 14 gan nhu Iy twéng [12, 13] duoc cho 14 hién tuong
tach pha trong vat liéu [1, 14].

Hinh 3 trinh bay cac két qua tinh toan cho su bién thién entropy tir ctia cic mau x=0
va x=0.10. Nhu 6 thé thiy trén hinh v&, hiéu ng tir nhiét xuat hién trong toan dai nhiét do
do duogc. Tuy vay, hiéu tng 16n nhét tai 14n cin nhiét d6 chuyén pha sit tir - thudn tur.

T J T T
La Sr Mg MnO
07 02 0.1 3

—O—o,
\O\O\o

-AS (JkgK)

0 L L L L L L L
340 345 350 355 360 365 370 375 290 205 300 305 310 315 320 325
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Hinh 3. Sy bién thién entropy tir ciia hop chét Lag7Sro3MnO; va Lag.7Sro2Mgo1MnO;
khi c¢6 su thay ddi khac nhau ciia tir truong tir 1-6T
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Mic du sy thay thé Mg cho Sr da 1am giam hiéu ung tir nhiét nhung chung ta thy n6
d4 kéo nhiét do xay ra hiéu ng vé phia nhiét ¢ phong dé co thé tmg dung. Dé xem xét anh
huong cia viéc thay thé Mg cho Sr 1én ving nhiét d xay ra hiéu Gmg, su phu thudc gia tri
tir do twong d6i AS/ASmax khi c6 su bién thién tir truong 1Tesla theo AT=T-Timax (Vi Tmax 12
nhiét do tai d6 c6 cuc dai bién thién entropy tur) da dugc xay dyng va trinh bay trén hinh 4.

1,2

—0—0.00 La Sr . Mg MnO
XX 0.7 0.3-x X 3

30

Hinh 4. Sy phu thudc bién thién nhiét d¢ caa gia tri twong ddi bién thién entropy tir
ciia cac hop chit LagsSrosMnOj; va Lay7Sro2Mgy1MnOs

Nhu ¢6 thé théy, vung nhiét d§ xay ra hiéu ung dugc md rong hon. Sy md rong cua
ving nhiét d nay ciing s& lam tiang cong suit lam lanh cua vat liéu [15]. Nhu vay, su thay
thé Mg cho Sr mic du lam giam nhe hiéu ing nhung da dua nhiét do xay ra hiéu tmg vé phia
nhiét 46 phong, dong thoi ving nhiét d6 xay ra hiéu tng ciing dugc mé rong va cong suat
1am lanh c6 thé dugc cai thién. Didu nay rat co ¥ nghia trong viée tim kiém vat liéu c6 kha
nang tng dung trong cong nghé lam lanh bang tir trudng.

Nhu vay, mac du d6 16n ctia hiéu irng giam chut it nhung ta théy nhiét d§ xay ra hi¢u
ung da duogc dich vé nhiét do phong va dac bi¢t 1a khoang nhiét d¢ xay ra hiéu img dugc mo
rong. Diéu ndy cb y nghia trong tng dung. Gia tri bién thién entropy tir trong tir truong thay
d6i 1 Tesla ciing rat gin véi gia tri ciia mau LagosKoosMnOs [15] va ciing gan véi cac gia tri
ctia cac nghién ctu trude day [3, 8]. Khi ting su thay ddi cia tir trudng, ta thdy hiéu Gng tir
nhi¢t tré nén manh mé hon. Tuy nhién dé co thé g dung vao thuc tién thi cac gia tri cao
cua tir trudng khong duge khuyén khich.

3. KET LUAN

Hé mau Lag7Sro3xMgxMnOs duoc ché tao biang phuong phap phan ting pha ran. Céac
phan tich dwa trén phd nhiéu xa tia X cho thay cic mau don pha véi ciu triic rhombohedral
thugc nhom R3c. Sy thay thé Mg cho Sr lam giam hing sb mang va ting méo mang. Céac
quan sat chua thiy c6 su thay ddi cdu tric tinh thé cho dén 1/3 luong Sr bi thay thé boi Mg.
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Su thay thé Mg cho Sr lam giam nhiét d6 chuyén pha sat tir - thuan tir. Véi ndng d6 du doan
x=0.115 chuyén pha nay s& dién ra tai nhiét do phong. Mic du su thay thé Mg c¢6 lam giam
tur tinh cua vat liu va do d6 lam giam hi¢u ung tir nhi¢t nhung nhiét 46 xay ra hi¢u ing dich
vé phia nhiét do phong khi néng do Mg dat x=0.11. DPac biét 1a ving nhiét d6 xay ra hi¢u
g ciing nhu cong suat lam lanh duoc cai thién. Piéu nay c6 ¥ nghia quan trong trong dinh
huéng tng dung trong k¥ thuat 1am lanh bang tir truong.
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INFLUENCE OF SUBSTITUTION MG FOR SR ON MAGNETIC
PROPERTY OF THE PEROVSKITE Lao.7Sro3xMgxMnO3

Nguyen Tuan Phuong, Le Viet Bau

ABSTRACT

The compounds of Lao7Srosz-MgMnOsz (x =0-0.20) have been fabricated by
conventional solid state reaction. The structure is checked by X-ray diffraction. Magnetic
properties have been explored using PPMS. The data shows that the substitution Mg for Sr
decreases lattice parameters but the structure transition is not observed. This substitution
also decreases FM-PM transition temperature toward room temperature for x<0.15.
Despite decreasing slightly magnetocaloric effect, the temperature that this locates effect
shifts to room temperature. It is interesting that the temperature range in which existing this
effect is broadened. Those have a potention in coolling technology.

Keywords: Perovskite Lao.7Sr0.3-:Mg:MnQOs, magnetic property.
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MOT SO TiNH CHAT PAO HAM LIE CUA CAC LIEN THONG
TUYEN TINH TREN DPAI SO

Nguyén Hiru Quang', P§ Thi Tuyét?, Lé Thi Thanh Ha?
TOM TAT

Trong bai viét nay, ching téi trinh bay mét sé6 tinh chat dao ham Lie cua cdc lién
théng tuyén tinh NV va V*° trén dai 56 A.

Tir khoa: Pao ham Lie, lién thong tuyén tinh, dai so.

1. DPAT VAN BE

1.1. Céc lién thong tuyén tinh trén dai sb thuong duoc st dung dé khao sat cac dic
trung ciia mot dai s6. Trong nhitng nim gan déy, cac tinh chit co ban clia cac phép dao ham
trén dai s6 di va dang duoc nhiéu nha toan hoc trong va ngoai nudc quan tdm nghién cuu.
Chang han, nim 2010 Sultanov [3] d4 trinh bay céc tinh chit co ban ciia dao ham Lie trén
mot dai sb giao hoan 4 voidon vi e va tir d6 tac gia thiét lap cac hé thirc vé do cong va do
xodn ctia 4. Nam 2012, céc tac gia Nguyén Hitu Quang, Kiéu Phuong Chi, Bui Cao Van
[2] dd x4y dung phép dao ham Lie trén cac dong va tmg dung ctia nd vao viéc tinh thé tich
cua céac da tap Compact. Nam 2014, Arslan va Inceboz [1] da chi ra cac dac trung ctua dao
ham Jordan trén mot dai s6 Banach.

Trong bai viét ndy, chung toi trinh bay mét s tinh chat dao ham Lie ciia cac lién thong

tuyén tinh Y va V* dugc cam sinh boi lién thong tuyén tinh V trén mot dai s 4 giao hoan
v6i don vi e. Tur d6 thiét 1ap mot s6 hé thirc vé do xoan ctia A.

1.2. Gia sit 4 1a mot dai sd giao hoan véi don vi e trén R.

Mot phép dao ham trén 4 1a mot 4nh xa tuyén tinh X : A — A4, thoa mén tinh chét:
X(a.b) = X(a).b+a.X(b);Va,b € A. Ta ky hiéu F ={X/X la dao ham trén 4}. Cac
phép toan trén F dugc xac dinh nhu sau:

D) (X+Y)(a)=X(a)+Y(a);VX,Y eF,Vac A

2) (A.X)(a)=A.(X(a));VAeR,Vae 4.

3) (a.X)(b) = a.X(b);Vb e A,ae A

Khi d6 F cung véi 1) va 2) 1ap thanh khong gian vecto thyc va F cung voi 1) va 3)
lap thanh A - modun.

! Gidng vién khoa Khoa hoc ty nhién, Truong Dai hoc Vinh

2 Gidng vién khoa Khoa hoc co bdan va Ky thudt co s¢ Thanh Hoéa, Truong Pai hoc Céng Nghiép
thanh phé Ho Chi Minh

3 Khoa Co ban, Trieong Cao ddng Giao théng van tdi 2, thanh phé Pa Néing
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Mot lién thong tuyén tinhtrén 4 laanhxa V:FxF — F, thébaman: VX,Y,Ze F
vaaeA: 1. Vy,Z=V,Z+V Z
. VyZ=aV, .zl
. VX(Y+Z):VXY+VXZ.
VX(a.Y):X(a).Y+a.VXY.

NN

1.3. Pinh nghia [3]

Gia st X € F. Bao ham Lie cua V theo huéng X duoc ky hiéu L,V va dugc xac
dinh boi: (L, V)(Y,Z2)=[X,V,Z]-V,[X,Z]-V |, Z; VY,ZeF, (6 day: [X,Y] Ia
tich Lie cia X va ¥ dugc chobdi [X,Y]=XoY -YoX).

Vi du: Ta xét khong gian R" véi lién thong Lévi-Sivita D va A=3(R")={f/ f
a ham tron trén R” }. Khi d6, véi X e F =B(R") ={ Céc trudng vecto tron trén R" }
va X song songthi L, D=0.

1.4. Ménh dé ([3]; p.385)

a) L,V la anh xa song tuyén tinh thyc: FxF — F.

b) Ly V=a.L,V+pLV:Va,BeR;VX,Y eF.

¢) Ly V=LyoL,V~L, oL, V;VX,Y €F.

Bay gid ta chu ¥ t&i hai 4nh xa sau day duoc cam sinh tir lién thong tuyén tinh V trén
4 ([3]. p381):

~

o V: FxF—>F
(X,Y) > VY =V, X +[X,Y].

e VéiacAd V: FxF—>F
(X,Y)> VoY =aV Y +(e—a) VY .

Ménh dé [3]. V va V* Ia céc lién thong tuyén tinh trén 4.

2. CACKET QUA
Trong sudt muc nay, ta ky hiéu 7, T , T° twong tng 1a cac do xodn clia A Ung véi
cac lién thong tuyén tinh V, 6\, V* chung dugc xéac dinh boi:

T(X,Y)=V,Y -V, X -[X,Y]; T(X,Y)=Vi¥ -Vy X -[X,Y];
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T*(X.,Y)=VyY -ViX-[X,Y];VX,Y €F.
2.1. Nhén xét
a) Véi 4=3(R") va V=D. Khido T =0.
b) Néu a =%e thi 7 =0.
Chitng minb.
VX.Y € F =B (R"), taco:
T(X,Y)=DxY-DyX -[X,Y]
=D, X +[X.,Y]-D,Y-[Y,X]-[X.Y]
=—(DyY-D,X-[X,Y])

Mt khéc, T(X,Y)=VxY -VyX -[X,Y]
=(V, X +[X,Y])=(V, Y +[V,X])-[X.Y]
=—(V, Y-V, X -[X.Y])
=-T(X.Y);(2).
Tu (1) va (2), ta thu duoc 7% =0; véi a :%e.
Tu (2. l,b) , ta nhan thay rang, trén dai s6 A4 ludn ton tai mot lién thong tuyén tinh ma Gmg
voind A cb dd xodn bang 0. Hay noi khéc di, trén A ludn ton tai lién thong tuyén tinh phang.

2.2. Ménh dé

(LV)(Y.2) =] X.V2Y |~Virg¥ =V [ X, Y]:¥X.Y,Z € F.
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Chitng minh.
| XY |-V Ve[ X,Y]= [ X.V,Z +[2.Y]](v, [x.Z]+[[x.2].Y])

—(V[X,Y]Z + [Z,[X,Y]])

=[x.v,Z]+[ x,[2,Y]]-V,[X.2]+] Y[ X,Z]] ~VienZ+ [z.[r.x]]

= ([X,vyz] -v,[x.7] —V[X’Y]Z) +([x.[z.¥]]+[r.[x.2]]+[ z.[r.x]))

=[X.V,Z]-V, [X,Z]-V |, yZ =(LV)(Y.Z).
Ménh dé nay xéac 1ap mbi quan hé giita dao ham Lie ciia cac lién thong tuyén tinh V
va lién thong tuyén tinh cam sinh % . Mot hé thirc khac vé quan hé gitra dao ham Lie cua V

v V ciing duoe Sultanov thiét 13p ([3].p.388), 46 1a: (L,V)(Y,Z)=(L,V)(Z,7).

2.3. Nhin xét

VX,Y,Z,Y,Z € F va Yae A, ta co:

1) (LX )(Y+Y.2)=(L,V)(v.2 (L)ﬁ)(Y',Z)
2) (LXV)(a.Y,Z):a.(LXA)(Y,Z)
3) (LX§)(Y,Z+Z'):(LX§)(Y,Z)+(LX§)(Y,Z')

4 (L V)(Y.a2)=a(LV)(Y.2).

Chirng minh.
Ta dé dang kiém tra dugc tinh chét 1) va 3). O déy, ta kiém tra tinh chat 2) va 4).

2) (L, V)(aY,2) = X,VarZ |-VivanZ —Vur [X,Z]
= [X, aﬁyz] ~Vix@rarr)Z -aVy[ X, Z]
= X(a)VsZ+a| X,V1Z |- X (a) VrZ-aVienZ -aVy[ X, Z]
~a([ X912 ]|-Viunz-V[x.2])
~a(L,V)(v.2).
4 (L V)(Y,a2)= | X.Vs(a2) |-V (aZ) -V [X,aZ]

= x.7(a)Z+aVsZ|-[X,Y](a) Z - aVnZ - Vs (X (a).Z)+a[X,Z]
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=[X,¥(a)Z]+| X,a¥yZ |- [X.Y](a) Z -aVunZ Vi (X () Z)-Vy (a[ X, Z))
= X(¥(a)) Z+Y(a)[ X, Z]+ X (@) ViZ+a| X, Z |- X,Y](a) Z-aVxnZ~Y(X(a))Z

~X(a) VvZ-Y(a) [ X,Z]-aVy[ X,Z]

al[ X902 -Vinz Vo [ X, 2]+ (X (¥ (2)) Z- ¥ (X (2).Z [ X,Y](a) 2)
= a([X,%yZ] —§[X,Y]Z—%Y [X,Z])
=a (L, V)(1.2).

Nhéan xét (2.3) thuc chat khang dinh rang L X% 12 mot anh xa song tuyén tinh tir cac
moédun FxF — F.

Ménh dé sau day thiét 1ap mdi quan hé giita d6 xoan 7' va lién thong V.
2.4. Ménh dé
Véimdi ae A thi V' =(a—e)T+V.
Chung minh: Vé6i VY, Z € F, ta nhan dugc:
ViZ=aV,Z+(e—a)VyZ
=aV,Z+(e—a)(V,Y+[Y.Z])
=(a-e)(V,Z-V,Y-[Y,Z])+V,Z
=((a-e)T+V)(Y.2).
=V =(a—e)T+V.
2.5. H¢ qua
Gid st a € A ma (a—e) kha nghich va b 1a phan tir nghich ddo cua (a—e). Khi d6
T=b(V'-V).

e

Tur hé qua ( 2.5) , ta nhan thay rang néu 4 1a mot mién nguyén thi V = V2.
Bay gio ta thiét 1ap mdi quan hé gitta 46 cong 7' tng vdi lién thong tuyén tinh V va

dao ham Lie cua V“.

2.6. Dinh Iy
LV'=aL,V+(e-a)L,V+X(a)T; XeF,ac A.

Chirng minh.

112



TAP CHi KHOA HQC TRUONG DPAI HQC HONG DUC - SO 35.2017

LYV'(Y.Z)=| X.V5Z |-V} [X.Z]-V}, . Z

]
= X.av,Z+(e-a) V12 |-V} [X,2]-V}, 2
~a([X.9,2] -V, [X. 2]V, )+ (e=a) [ .97 |- [X,2)-V1ui2)
+X(a)V,Z+X(e-a)VyZ
=a(L,V)(Y,2)+(e=a)(L,V)(Y.2)+ X (a) ¥, Z+ X () V1 Z - X () V+Z
Mat khéc:
X(e)=X(ee)=2X(e) => X (e)=0;VX eF.
Viy:
(LV)(Y.2) =a(L,V)(Y,2)+ X (a)(V,Z =V Y =[V.Z])+(e=a). (L, V)(Y.2)
= (L,V°)(1,2)=(aL,V +(e=a).L,V+ X (a) T)(Y,2);VY,Z € F
= L,V'=aL,V+(e—a)L,V+X(a)T.
2.7. Dinh nghia
Vi X e F, dao ham Lie theo huéng X cua T, T va T twong tmg duoc k¥ hiéu
boi LT, L,T va L,T* va ching duge xac dinh boi:
a) (L,T)(Y.2)=[ x.T(v.Z)]|-T([X.Y).Z)-T(X.[Y.Z]);VY.Z€eF.
b) (L, T)(v.2)=| X,7(1.2) |-T([X.Y].2)-T(xX.[v,Z]);¥Y,Z € F.
o) (L T*)(Y,2)= [X, T (Y,Z)]—T“ ([x.Y].2)-1°(X.[v.Z]):VY,ZeF.
2.8. Dinh Iy

LT=LV-LV; XeF.

Churng minh.

(LeT)(r.2)=| X.7(v,2) |-T([x,¥].2)-T(X,[V.2]):;vY.Z e F.
=[ X912y - [, 2] |~(VienZ - Ve[ x,7]-[[x.¥].2])

—(%y [X,Z]—%[X,Z]Y—[Y,[X,Z]])

_ [Xﬁyz] - [X, %ZY] Vi Z +V2 [ X, Y-V [X, 2]+ Ve Y (1)
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~

(LeV) (1. 2)=[ X352 |- VienZ - Vi [ X, 7] 2)

Z-V,[X.Z]

~ V]
3)

Tir (1),(2),(3), ta thu duoc (LXf)(Y,Z) - (Lﬁ—LXV)(Y,Z);VY,Z cF.

St dung hé thirc cua Sultanov [3; p.382] . T =(2a—e)T va tor dinh nghia

(2.7, c) , ta nhan dugc ménh dé sau day:

[1]

(2]

[3]
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2.9. Ménh dé
L,T"=(2a—e)L,T+2X(a)T; VX e Fia e A.

Chirng minh.
Vé6i VY.ZeT, taco:

(L,7)(v.2)=| x,1°(Y,2)|-T*([x.Y].Z)-T" (Y [x.2])

=[X.(2a—e)T(Y.Z)]-(2a—e)T([X.Y].Z)-2(a—e).T(Y.[X.Z])
=(2a—e)([x.7(7,2)]-T([X.¥],2)-T(¥,[x ))+X(2a—e).T(Y,Z)

=(2a-e).(L,T)(Y,.Z)+ X (2a—e).T(Y,Z)

=((2a—e).L,T+X(2a—e).T)(Y,Z);VY,ZeF

= L,T°=(2a-e).L,T+X(2a—e)T

= (2a-e)L,T+2.X (a)T.

Tir ménh d& (2.9), v6i a :g thi cling ¢6 L,T* =0 va véi a=e thi L,T°=L,T.
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SOME LIE DERIVATIONS PROPERTIES OF LINEAR
CONNECTIONS ON ALGEBRAS

Nguyen Huu Quang, Do Thi Tuyet, Le Thi Thanh Ha

ABSTRACT

In this paper, we present the some Lie derivations properties of linear connections V

and V*on algebra A.

Keywords: Lie derivations, linear connections, algebras.
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VAI TRO CAM BIEN TRONG MANG VAN VAT
Lé Vin Quang!
TOM TAT

Theo s6 liéu ciia Cong ty nghién citu thi trieong Gartner, nam 2017, cdc céng ty du kién
sé chi 3,5 ty USD cho céng nghé théng tin (CNTT), trong dé tap trung ndng cdap phan mém va
dich vu thay cho phcfn cung. Ddc biét, Internet két néi van vit (Internet of things - 10T) sé la
xu huéng trén toan cau. Khéng nam ngodi trao luu nay, Viét Nam ciing nhanh chéng chudn
bi cho thoi ky bung né cia van vit két noi qua Internet. Bai bdo di dwa ra mé hinh ghép noi
cam bién v6i may tinh, sir dung ngén ngit ldp trinh phan mém diéu khién cam bién.

Twr khoa: Internet két noi, cam bién, moé hinh ghép noi.

1. DAT VAN BE

Nhu chiing ta da biét Internet Of things (IOT) 12 mang ludi van vat két ndi Internet.
Khi ma van vét déu c6 chung mdt mang két ndi thi viéc lién lac va 1am viéc trd nén thuan
loi, dé dang, nhanh chong, hi¢u qua. Khi van vat déu duoc két ndi chung ta kiém soat tim
kiém dugce moi thi.

Hinh 1. Internet of Things

Vi du: Gia sir ching ta ¢6 thé ca nhan dugc tich hgp cong nghé 10T, chung ta kiém
tra s6 luong tién trong thé, kiém tra ngay hét han cia thé, bao hiém y té va nhiéu thong tin
khac, cling nhu thong béo tinh trang ctia nd dén cho chiing ta biét thong qua cac tng dung
SMS, facebook, zalo...

! Giang vién khoa Cong nghé Thong tin va Truyén théng, Trwong Dai hoc Hong Pirc
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Mot hé thdng tudi nudc tr dong ciy cdi trong gia dinh tich hop cong nghé 10T, khi
chung ta xa nha, thong qua dién thoai hodc may tinh két ndi vao Internet thi hanh cic ciu
Iénh van hanh hé théng tudi nudce ty dong co tich hop cong nghé 10T.

Vi du: Trong san xuat hang tiéu dung hién nay va trong tuong lai, tich hop cong nghé
IOT vao hang hoa, nhu ti lanh thong minh, tivi thong minh, ndi com dién thong minh, khi
d6 chung ta diéu khién mot chiéc tivi bang diéu hudng ban tay, giong néi, rdi véi nhiing
may lanh ty dong diéu chinh nhiét d6 theo thoi tiét...

Nhitng vng dung CNTT va cong nghé 10T o Viét Nam

Ung dung CNTT va IOT quan Iy sam tir luc trong dén thu hoach dé timg san pham co
ngué)n géc r0 rang la deé nghi cuia 6ng Hb Quang Buru - Chu tich UBND huyén Nam Tra My,
Quéang Nam - “thu phu” ctia sam Ngoc Linh.

Thang 11/2015, Ban Quan Iy Khu Cong nghé cao TP.HCM t6 chire Hoi nghi v6i cha
dé “Ung dung cta Internet of Things (IOT) cho d thi thong minh va chit lugng cudc sdng”.
Su kién nay da c6 cac chuyén gia khoa hoc, doanh nhén, nha quén ly cé trong va ngoai nudce
tham du.

Nhitng tng dung CNTT va cong nghé IOT ¢ Viét Nam dang con rat khiém tén, IOT
va CNTT dang 1a mién dit hira & Viét Nam hién tai va trong twong lai gan, tin hiéu cua
nha quan 1y da phat ra 1a chung ta xdy dung thanh phd, d6 thi thong minh, cong so thong
minh, truong hoc thong minh, bénh vién thong minh, ngéi nha thong minh... da va dang
cho sy dong gop cua cac nha quan 1y, cic nha hoach dinh chién lugc, cac nha khoa hoc,
va cac nha CNTT...

Vay 10T hoat dong ra sao? Diéu ky di¢u ¢ day chinh la cam bién. Cac thiét bi can két
nbi phai dugc tich hgp mot chip cam bién dé co thé chuyén ddi, phat hién cac hién tuong
trong moi truong ty nhién va bién né thanh dir lidu trong moi truong Intrenet. Thi du hé
thdng tudi cay tu dong cta chiing ta gin 1 bd cam bién dung dé nhan biét cac yéu td nhu:
luong nude, dd am, thoi tiét... Sau d6 duoc chuyén thanh dir lidu va cac dit liéu nay duoc st
dung va dugc thiét lap cac ché do theo muc dich st dung, quy trinh nay s€ két ndi va hoat
dong trong méi trudng Internet dé thong bao va tao giao dién dén ngudi ding.

2. NOI DUNG NGHIEN CUU
2.1. Cam bién véi sy phat trién ciia hé thong IOT

Cam bién da ndi 1én nhu mot trinh diéu khién rit quan trong ddi véi su phat trién
ctia hé théng IOT. Cam bién da 1am cho né c6 thé dé theo ddi chuyén dong, moi truong va
céc thong s6 khac tir xa va chuyén giao cho cac hé théng diéu khién hodc cong thong qua
cong nghé khong day. N6 di 1am thay d6i cudc sdng ciia con ngudi va thuc hién cac thiét
bi hi¢n dai.

Thiét bi cam tmg s& két ndi v6i may tinh qua card két ndi giita may tinh voi thiét bi
cam ung, cai dat driver va tién hanh sir dung Labview 1ap trinh thu thap xtr 1y dir lidu tir thiét
bi cam Ung.
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Giao Cam
May tinh dién ghép bién
noi
Léap trinh
LapV}ew So dd két ndi va 1ap trinh hoat dong
Arduino

thiét bi cam bién

Hinh 2. M6 hinh két ndi cim bién véi may tinh

Arduino 1a mot board mach vi xtr ly, nham xay dung cac ung dung tuong tac véi nhau
hoac vdi moi truong dugce thudn lgi hon. Phan cung bao gém mot board mach nguén mo
duoc thiét ké trén nén tang vi xir Iy AVR Atmel 8bit, hoic ARM Atmel 32-bit. Nhitng Model
hién tai dugc trang bi gdm 1 cdng giao tiép USB, 6 chan ddu vao analog, 14 chan 1/0 k¥
thuét s6 twong thich véi nhiéu board mo rong khac nhau.

Puoc gi6i thiéu vao nam 2005, nhitng nha thiét ké ciia Arduino ¢ ging mang dén
mot phuong thic dé dang, khong tén kém cho nhiing nguoi yéu thich, sinh vién va giGi
chuyén nghiép dé tao ra nhirng thiét bi c6 kha nang twong tac vdi mdi truong thong qua cac
cam bién va cac co cdu chap hanh.

Céc board Arduino c6 thé duoc dat hang ¢ dang duoc lép san hodc dudi dang cac ki
tu 1am ldy. Thong tin thiét ké phan ctig dugc cung cap cong khai dé nhitng ai mudn ty lam
mot mach Arduino bang tay c6 thé ty minh thuc hién duge (md ngudn mé). Ngudi ta ude
tinh khoang giita nam 2011 c6 trén 300 ngan mach Arduino chinh thirc di dugc san xuat
thuwong mai, va vao nam 2013 c6 khoang 700 ngan mach chinh thirc da duoc dua téi tay
nguoi dung.
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Hinh 3. Giao dién man hinh lap trinh Labview
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Labview (viét tit cia nhoém tir Laboratory Virtual Instrumentation Engineering
Workbench) 13 mot phdn mém may tinh duoc phat trién boi cong ty National Instruments,
Hoa Ky. Labview con dugc biét dén nhur 1a mot ngon ngir 1ap trinh voi khai niém hoan toan
khac so v6i cac ngdn ngit 1ap trinh truyén théng nhu ngon ngir C, Pascal. Bang cach dién
dat cu phap thong qua cac hinh anh truc quan trong moi truong soan thao, Labview da duoc
g0i v6i tén khac 13 1ap trinh G (viét tit ciia Graphical, nghia 1 d6 hoa).

Labview dugc dung nhiéu trong cac phong thi nghi¢m, linh vuc khoa hoc k¥ thuat
nhu tu dong hoa, diéu khién, dién i, co dién tir, hang khong, hoa sinh, dién tir y sinh,... Hién
tai ngoai phién ban Labview cho cac hé diéu hanh Windows, Linux, Hang NI da phat trién
cac mo-dun Labview cho mdy hd trg c4 nhan (PDA). Céc chiic nang chinh cta Labview co
thé tom tit nhu sau:

Thu thap tin hi¢u tir cac thiét bi bén ngoai nhu cam bién nhiét do, hinh anh tir webcam,
vén toc cua dong co,...

Giao tiép vai cac thiét bi ngoai vi thong qua nhiéu chuin giao tiép thong qua cac cong
giao tiép: RS232, RS485, USB, PCI, Ethernet.

Mo phong va xt 1y cac tin hi¢u thu nhan dugc dé phuc vu cac muc dich nghién ctru
hay muc dich cua hé thong ma nguoi 1ap trinh mong mudn.

Xay dung céc giao dién ngudi ding mot cach nhanh chong va tham my hon nhiéu so
v6i cac ngon nglr khac nhu Visual Basic, Matlab...

Cho phép thyc hién cac thuét toan diéu khién nhu PID, Logic mo (Fuzzy Logic), mot
cach nhanh chéng thong qua cac chirc ning tich hgp san trong Labview.

Cho phép két hop véi nhidu ngdn ngit lap trinh truyén thdng nhu C, C++,...

2.2. Cau tric cia mft cam bien

Cam bién 1a thiét bi dién tr cam nhan nhiing trang thai hay qué trinh vat 1y hay hoa
hoc & mdi truong can khao sat, va bién doi thanh tin hiéu dién dé thu thap thong tin vé trang
thai hay qua trinh do.

Théng tin dugc xu 1y dé rat ra tham s dinh tinh hodc dinh luong ctia moi trudong,
phuc vu cic nhu cau nghién ciru khoa hoc ki thuat hay dan sinh va goi ngan gon la do dac,
phuc vu trong truyén va xir 1y thong tin, hay trong diéu khién cac qua trinh khac.

Cam bién thuong duoc dit trong cac vo bao vé tao thanh ddu thu hay dau do (Test
probe), co thé c6 kém cac mach dién hd trg, va nhiéu khi tron bo do lai dugc goi ludn la
"cam bién". Tuy nhién trong nhiéu vin liéu thi thuat ngir cam bién it dung cho vat c6 kich
thudc 16n. Thuat ngit nay ciing khong dung cho mot s6 loai chi tiét, nhu cai nam cia cong
tac bat dén khi mo ta lanh, du réng vé mat han 1am nim nay lam viéc nhu mdt cam bién.

2.3. Sy twong tac cia cam bién don 1é, cach to chirc luu trir va khai thac dir liéu
cuiia cac cam bién trong mang van vat

Céc thiét bi can két ndi duogc tich hgp mot chip cam bién dé co thé chuyén d6i, phat
hién cac hién tuong trong moi truong tu nhién va bién né thanh dir liéu trong mdi truong
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Intenet of things - Mang van vat dé xir ly dir ligu va tién hanh thue thi cac diéu huong trong
mang van vét theo cdch ma ngudi ding mong mubn.

Thi du: Hé théng tudi cady tu dong, chung ta can gén 1 bo cam bién don 1é dung dé
nhan biét cac yéu td vé nhiét do, luong nudce, do am, thoi tiét... Sau d6 duge chuyén thanh
di li¢u va cac dir liéu nay dugc su dung va dugc thiét lap cac ché d6 theo muc dich cua
nguoi dung. Quy trinh nay két ndi va hoat dong trong mang van vat - [OT dé thong bao va
tao giao dién dén nguoi dung.

3. KET LUAN

Thiét bj cam bién va cam bién thong minh ngay cang da dang, cung vdi cong cu ngon
ngit 1ap trinh Labview, Ardunio da va dang tao ra sy phat trién dot pha ctia Internet Of things,
la co hdi cho nha IT thoa strc sang tao 1ap trinh diéu diéu khién cac thiét bi thong minh phuc
vu cudc séng con ngudi, sdng trong thanh phd théng minh, Giao thong thong minh, ngdi
nha thong minh di kém céc thiét bi thong minh. ..
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THE ROLE OF THE INTERNET OF THINGS
Le Van Quang
ABSTRACT

According to Gartner's market research statistics, in 2017, companies are expected to
spend $ 3.5 trillion on information technology, which will focus on software and instead of
hardware. In particular, the Internet of things (IOT) will be a global trend. Not out of this
trend, Vietnam is also rapidly preparing for the explosion of things connected through the
Internet. The article had shown the paring model sensors with the computer, used
programming language of sensor control software.

Keywords: Internet of things, sensor, paring model.
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ANH HUONG CUA KiCH CO COT LIEU VA HAM LUQNG NUOC
PEN CUONG PQ NEN VA PO LUU PONG CUA BE TONG

Lé Thi Thanh Tam', Mai Thi Ngoc Hang?, Mai Thi Hong’, Nguyén Thi Mui¢
TOM TAT

Bai bdo nghién ciku sw anh huwéng cia kich ¢ cot liéu va ham leong nwée dén cuong
dé nén va aé luu dong cia bé téng. Thi nghiém véi hon hop ba mdu bé téng dwoc thiét ké
Véi kich ¢& cot liéu va ham lwong nude khdc nhau. Két qua thi nghiém cho thdy, cuong dd
nén ciia bé téng giam va dg leu dong ciia bé tong tang khi sir dung cot liéu c6 kich cé l6n.
Ham lwong nuede cao la nguyén nhéin gdy ra cuong dé nén ban dau cao nhung cuong do
ldu dai thap.

T khoa: Bé tong, cuong do nén, do lwu dong, kich ¢ cot liéu, ham lrong nude.

1. DAT VAN BE

Bé tong 1a vat liéu phd bién sir dung trong cic cong trinh xay dung dan dung va cong
nghiép, giao thong, va thiy loi. Cac thanh phan co ban tao nén bé tong bao gdm: xi mang,
cat, da, va nudc. Ngoai ra, tuy thudc vao yéu clu cla tung cong trinh, diéu kién lam viéc va
yéu cau vé két cdu ma co thé thém cac phu gia dé ting cuong mot sd dic tinh cta bé tong.
Do vdy, véi bé tong thuong, cac dic tinh ctia né phy thudc nhiéu vao ham luong va chat
lugng cua cac vat liéu ché tao bé tong.

C6 nhiéu yéu té anh huéng dén cudng do nén va do luu dong ciia bé tong (do sut), vi
du nhu: ty 1€ cac thanh phﬁn ciu tao, phuong phéap trdn, diéu kién bao dudng, loai cdt licu,
hinh dang cdt liéu va chit lugng cua cac vat liéu ché tao bé tong... Trong cac yéu td trén,
moi quan hé giita kich ¢ ¢t liéu tho (da, soi) v6i cudng do nén va do luu dong cua bé tong
nhan duoc sy quan tim tir mot s6 nha nghién ctru trén thé gidi [9,10,12-15]. Pa phan cac
nghién ctru déu két luan rang khi kich ¢& ¢t liéu ting, cudng d6 chiu nén cua bé tong giam.
Tuy nhién, theo két qua nghién ctru cia Kozul va Darwin (1997) [6], su thay di kich ¢& c6t
liéu khong anh huong nhiéu dén cuong do chiu nén cua bé tong. Két qua nghién ciru con
cho thiy, véi bé tong thuong sir dung cbt liéu c6 duong kinh hat 16n nhat 19mm c6 cudng
d6 chiu nén 16n hon 7,6% so véi bé tong tuong Gmg sir dung cdt liéu cé duong kinh hat 16n
nhit 16mm. Piéu ndy nguoc lai voi cic nghién ctru [9,10,12-15]. Theo nghién clu cua
Woode cuing cac cong sy [13], khi kich c¢& ¢t liéu giam thi d6 luu dong cua bé tong giam.
Diéu nay nguoc lai véi nghién ctru cta Rathish va Krishna [10], khi kich ¢& cbt liéu giam
thi do luu dong ctia bé tong tang.

Ham lugng nude ciing 1a mot yéu té anh huong dén cudng d6 nén va do luu dong cua
bé tong. Luong nude phai cung cip du dé bé tong dat d6 luu dong trong thi cong (tinh d& thi
cong), dong thoi di cho cac phan tng thiy hoa cia xi mang [8]. Néu ham luong nude it, bé

1234 Giang vién khoa Ky thudt Cong nghé, Truwong Pai hoc Hong Pirc
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tong co cudng do nén cao nhung d6 luu dong thap, kho thi cong. Nguoc lai, néu ham luong
nuée nhiéu, tinh d& thi cong cao, nhung chit luong bé tong giam [3,8]. Ham lugng nudc sir
dung trong bé tong cod mdi lién hé mat thiét véi kich ¢& hat va do sut yéu cau. Chinh vi vay,
theo tiéu chuan thiét ké thanh phan bé tong ctia Hoa Ky (ACI 211.1-91) [2], khi chon luong
nudée cho bé tong phai dua vao yéu cau thi cong (do sut) va kich ¢ cbt liéu (dudng kinh cbt
liéu 16n nhat).

Céc nghién cuu vé su anh huodng cua kich co cbt licu 1én cuong do chiu nén va do luu
dong cua bé tong con it, cac két qua con chua théng nhat bai vi ham lugng va tinh chét cac
thanh phan ciu tao cua bé tong khac nhau trong mdi dé tai nghién ctru. O Viét Nam, su anh
hudng nay chwa nhan duge nhiéu sy quan tdm tir cic nha nghién ciru. Bai bao nay nghién
cuu su anh huong cua kich co cdt liéu 1én cuong do chiu nén va do luu dong cua bé tong, va
anh hudng ctia ham lugng nudce 1€n cuong do chiu nén cuia bé tong.

2. NOI DUNG NGHIEN CUU
2.1. Thyc nghiém
2.1.1. Vit liéu

2.1.1.1. ba dam

P4 1a cbt liéu tho duge st dung dé tao ra bd khung chiu lyc cho bé tong. P4 st dung
trong nghién ciru ndy 1a d4 dam, c6 ngudn gde tu nhién va duoc ldy & mé Vic - Thanh Hoa,
d6 am 0,05%, d6 hit nudc 0,68%, khdi luong riéng 2,69 tin/m’ va khéi lwong thé tich ¢
trang thai kho 1a 1,408 tan/m’. Sur dung hai loai da& dam c6 duong kinh hat 16n nhét
Dinax=25mm va Diax=15mm dé nghién ctru sy anh hudng cia kich ¢& cbt lidu 1én cudng do
chiu nén va dg luu dong ctia bé tong.

2.1.1.2. Cat

Cat la vat li¢u dang hat nhé va min, cé ngué)n géc tu nhién duoc léy tir song Chu - Tho
Xuan - Thanh Hoa, gia thanh ré, thanh phan cha yéu 1a silic oxit (Si02). Cat dugc st dung
dé 1am cdt liéu nho cung voi xi mang, nudc tao ra vira xi ming dé lap day 16 rdng giita cic
hat ¢t liéu 16n (da, s01) va bao boc xung quanh céc hat 6t liéu 16n tao ra khoi bé tong dac
chic. Cat sir dung trong nghién curu la cat vang, c6 do am 5,65%, do hat nude 0,28%, md
dun d6 16n My = 2,67, khéi luong riéng 2,62 tin/m>, va khéi lugng thé tich & trang thai kho
14 1,433 tAn/m’.

2.1.1.3. Xi mang

Xi miang 1a chat két dinh thity Iyc trong qua trinh thay hoa cta bé tong. Xi mang sir
dung trong nghién ctru ndy 1a xi ming Nghi Son dan dung PCB40, c6 khéi luong riéng 1a
3,12 tan/m’.

2.1.1.4. Phu gia

Phu gia 1a chit dugc bd sung vao bé tong bén canh nude, xi mang va cdt lidu dé cai
thién tinh cht va kha nang lam viéc cia bé tong, day nhanh qua trinh dong két, kho cing.
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M&i loai phu gia c6 tac dung khac nhau tity vao yéu cau sir dung. Trong nghién ctru nay sir
dung phu gia hoa déo sikament R7 dé giam luong nudc cho bé tong. Phy gia sir dung ¢
khdi lwong riéng 1a 1,15 tn/m’.

2.1.2. Thiét ké thanh phan bé tong

Nghién ctru ndy st dung phuong phap thiét ké thanh phan cap phdi bé tong theo tiéu
chuan ACI-211.1-91 [2]. Ba hdn hop bé tong c6 thanh phan nhu bang 1, v&i cung ty 18
nudc-xi mang 13 0,40. Hon hop bé tong M1 sir dung cbt lidu c6 dudng kinh hat 16n nhit 1a
25mm. Hon hop bé tong M2 va M3 sir dung cbt liéu co duong kinh hat 16n nhat 12 15mm.
Muc dich thiét ké hdn hop bé tong M1 va M2 dé danh gia sy anh huong ciia dudng kinh
c¢dt lidu 1én cuong do chiu nén va do luu dong ciia bé tong. Hon hop bé tong M2 va M3
cung sir dung c6t liéu co dudng kinh hat 16n nhét 1a 15mm, nhung c6 ham lugng nudc va
phu gia khac nhau. Hon hop M3 ¢6 ham lugng nude nhiéu hon, va sir dung it phu gia hoa
déo hon hdn hop M2. So sanh hdn hop M2 va M3 dé danh gia sy anh hudong ctia ham
lugng nudce 1én cuong dd nén cia bé tong, va anh hudng cua phuy gia hoéa déo 1én do luu
dong cua bé tong tuoi.

Bang 1. Thanh phan bé tong thiét ké

Hbn hop bé tong Tyl¢ | Ximang | Cat ba | Nuoc | Phu gia
' N/X (kg) kg) | kg | (kg | (kg
M1 (Dmax =25 mm) 457 841 962 175 7,5
M2 (Dmax =15 mm) 0,40 457 841 962 175 7,5
M3 (Dmax =15 mm) 550 659 962 | 218 2

2.1.3. Phwong phap thi nghiém

Tt ca cac thi nghiém trong bai bao nay dugc thuc hién tai xudng thuc hanh khoa Ky
thuat Cong ngh¢, Truong Pai hoc Hong Puc.

2.1.3.1. Tron bé tong

Trong nghién ctru nay st dung may trén bé tong dung tich 450 lit nhu hinh 1(a). Sau
khi trdn xong, hon hop bé tong dugc do ra khay nhu hinh 1(b) dé kiém tra do sut.

(b)
Hinh 1. a) May tron; b) Hon hop bé tong sau khi tron
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2.1.3.2. PBo do sut

Do sut hay do luu dong cua vira bé tong, dung dé danh gia kha niang dé chay ctia hon
hop bé tong dudi tac dung cia trong lugng ban than hoac rung dong. P9 sut dugc xac dinh
theo TCVN 3105-93 [1] hoac ASTM C143 [4]. Dung cu do la hinh nén cut Abrams, goi
la con Abrams, c6 kich thudc 203x102x305mm, ddy va miéng hé. Que dam hinh tron cé
duong kinh bang 16mm, dai 600mm. Cho hdn hop bé tong vao hinh nén cut thanh ba lan,
mdi 1an 1/3 thé tich hinh ndn va dam chit 25 lan. Sau d6 gat bé phan bé tong thira trén
dinh nén, tir tir nAng hinh non theo phuong thiang ding dé hdn hop bé tong sut xudng. DO
sut béng 305mm trir di chiéu cao cta bé tong tuoi. Hinh 2 thé hién do sut cua bé tong sau
khi thao hinh noén cut.

Hinh 2. P§ sut ctia bé tong sau khi thao hinh nén cut
2.1.3.3. Biic mau
Khuon dtic mau thi nghiém cé hinh try tron dudng kinh 10cm, cao 20cm. Vi mdi hon
hop bé tong duoc thiét ké nhu trén, sau khi kiém tra do sut, tién hanh d6 bé tong vao khuon
thanh ba 16p, mdi 16p dam 25 lugt. Sau khi ddm xong 16p cudi cling thi gat bang dén miéng
khuon duc va lam phang bé mat mau nhu hinh 3.

Hinh 3. Miu bé tong vira diic xong

2.1.3.4. Bdo dwéng mau

Bao dudng méu bé tong nham cung cip nudc ddy du trong sudt qua trinh dién ra cac
phan tmg thily hoa ctia xi ming. Sau khi diic mau dugc mot ngay, bé tong hda cung thi thao
khuon, dem can khéi luong timg mau va ngam vao bé nudc dé bao dudng. Hinh 4 thé hién
cic mau bé tong sau khi thao khudn va bao dudng trong bé nudc.
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a) b)
Hinh 4. a) Mau bé tong sau khi thao khuén; b) Bio duwéng miu bé tong

2.1.3.5. Nén mdu

Mau bé tong sau khi bao dudng s& dugc dem di nén dé kiém tra cudng do. Trong
nghién ctru nay sir dung may nén bé tong Controls 300 tin dé xac dinh cuong do nén ciia
mau (Hinh 5). Cuong do nén ctia mau b'flng luc nén 16n nhét chia cho dién tich bé mat mau.
Cac mau dugc nén sau 3, 7, 14 va 28 ngay bao dudng. MB&i 1an thi nghiém voi 3 mau thir,
lay gia tri trung binh.

Hinh 5. Thi nghiém nén miu bé tong
2.2. Két qua va thio luin
2.2.1. Bdc tinh cua bé tong tuoi

Dic tinh bé tong twoi cta cac hdn hop duge thé hién & bang 2. Khéi lugng trung binh
cac mau Xép xi nhau, sai khac 16n nhat 1a 3%. Hon hop M1 ¢6 do sut 16n hon mau M2, co
nghia 1a duong kinh ¢t liéu 16n thi d6 luu dong cia bé tong cao. Piu nay duoc giai thich
boi Shetty (2000) [11] theo d6, do tong dién tich bé mit ciia cac hat cbt lidu 16n nho hon
téng dién tich bé mit cta cac hat c6t liéu nho dan dén lugng nudce trén bé mat hat cbt liéu
16n nhiéu hon trén bé mit cac hat c6t liéu nho (v6i cing ham lugng nude nhu nhau). Vi vay
d6 sut ctia hdn hop M1 str dung ¢6t 1iéu Dinax=25mm 16n hon d6 sut ctia hdn hop M2 str dung
6t 1iéu Dimax=15mm. Hn hop M2 ¢6 d6 sut 16n hon rat nhiéu so voi hdn hop M3. Két qua
nay do viéc str dung ham luong phu gia hoa déo & hdn hop M2 nhiéu hon so véi hdn hop
M3. Cha y rang ca ba hdn hop thiét ké c6 cung ty 18 nude-xi mang 1a 0,40.
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Bing 2. Pic tinh ciia cac hdn hop bé tong twoi

Hanh Do sut Khoi lugng mau
P (cm) trung binh (g)
M1 (Dmax =25 mm) 20 4063
M2 (Dmax =15 mm) 18 3962
M3 (Dmax =15 mm) 8 3934
2.2.2. Cuong do nén
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Ngay tudi (ngay)
Hinh 6. Sy phit trién cwong dd ciia miu bé tong

Hinh 6 thé hién sy phat trién cuong d6 nén cia mau bé tong theo thoi gian. Hinh 7 thé
hién cac mau bé tong sau khi thi nghiém bi nén v&. Cudng do nén ctia hén hgp M2 16n hon
cuong d6 nén cua hdn hop M1. Két qua nay dong thuan véi cac nghién ctru trude [9,10,12-15];
kich c& ¢dt lidu cang cao thi cudng do chiu nén cang giam. Puong kinh ¢t liéu 16n dé& tao
nén cac 16 r5ng bén trong va nudc s€ bi gilr lai tai day. Lau ngay nudc bay hoi tao nén cac
16 réng trong bé tong. Mit khac, lugng nudc nhiéu trén bé mit cua cac hat cdt liéu 16n s&
lam giam luc bam dinh giita ¢4 va vira xi mang. Khi chiu lyc, ving lién két yéu nay dé bi
pha hoai. Nguoc lai, v6i hdn hop bé tong sir dung dudng kinh cbt 1iéu nho hon, dién tich bé
mat cao hon, lugng nudc trén bé mit it hon, dan dén luc bam dinh gitra vira xi mang va cbt
lidu tt hon, do vay cudng do chiu nén tét hon.

Hinh 7. Cac miu v sau khi thi nghiém: a) Miu M1; b) Mau M2; ¢) Mau M3
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Hon hop M3 sir dung cbt liéu nhu hdn hop M2 (Dmax=15mm), tuy nhién cuong do
nén tai 28 ngay thip nhat trong ca ba hdn hop. Nguyén nhan 1a do hdn hgp M3 ¢6 ham luong
nude twong dbi cao (218kg) so voi hai hdn hop con lai (175kg), mic du ty 16 nude-xi mang
1a nhu nhau (N/X=0,40). Diéu nay dwoc giai thich bai cac nghién ciru [3,5,7,8], khi ham
lugng nudc cao, voi cing mot ty 1é nude-xi ming, dan téi ham luong xi mang cao. Lugng
nude cao 13 nguyén nhan dé lai cac 16 rdng bén trong bé tong khi nudc bdc hoi. Luong xi
ming cao 12 nguyén nhan gay bién dang co ngbt ctia bé tong khi thuy hoa. Ham luong nudc
va xi mang cao déu 12 nguyén nhan lam giam chat luong bé tong. O 3 ngay tudi, hdn hop
M3 c6 cudng do nén cao nhit, do ham luong nude va xi miang ¢ hdn hop nay cao nén tbe do
thity hoa ban dau nhanh, 1am tiang nhanh cudng d6 chiu nén ciia bé tong & giai doan dau.
Tuy nhién, vé 1au dai, khi ngdy tudi cang cao thi lugng nude va xi ming cao lai 1a nguyén
nhan lam giam chat luong bé tong nhu da phén tich ¢ trén. Do vdy cudng do nén ctia hdn
hop M3 kém nhat trong ba hdn hop tai 28 ngay tudi.

3. KET LUAN

Anh huong cua kich c& 6t liéu va ham lugng nudc dén cuong dé nén va d6 luu dong
ctia bé tong da dugc nghién ciru, két qua cho thiy

D6 lwu dong cua hdn hop bé tong str dung ¢t lidu co kich ¢& 16n cao hon do luu dong
ctia hdn hop bé tong sir dung cdt liéu c6 kich ¢& nho. Sir dung phu gia héa déo 1am ting dang
ké do luu dong cuia bé tong.

Cudng d6 chiu nén cua bé tong sir dung cbt lidu c6 kich ¢& 16n thap hon cudng do
chiu nén cua bé tong st dung cdt liéu ¢6 kich ¢& nho.

Ham lugng nude va xi mang anh huong 16n d&én cuong d6 sém va cuong do lau dai
ctia bé tong. P6 12 nguyén nhan gay ra cudng do sém cao nhung cudng do lau dai thap.
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THE EFFECTS OF COARSE AGGREGATE SIZE AND WATER
CONTENT ON THE COMPRESSIVE STRENGTH AND
SLUMP OF NORMAL CONCRETE

Le Thi Thanh Tam, Mai Thi Ngoc Hang, Mai Thi Hong, Nguyen Thi Mui

ABSTRACT

Normal concrete is a popular construction material, its compressive strength impacts
on load capacity and cost of the project, while its slump affects construction possibility. This
paper investigates the effect of coarse aggregate size and water content on the compressive
strength and slump of normal concrete. Three concrete mixtures are designed with different
coarse aggregate size and water content. Test result indicates that the compressive strength
of concrete reduces and the slump of concrete increases when using larger coarse aggregate
size. High water content is the cause of high compressive strength at early stage but low
compressive strength at high stage.

Keywords: Concrete, compressive strength, slump, coarse aggregate size, water content.
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TOAN TU BAN DAU VA KHAI TRIEN TAYLOR-GONTCHAROV
Hoang Vin Thi!, Nguyén Tién Pa2
TOM TAT

Trong bai bdo ndy ching t6i trinh bay mét s6 tinh chdt quan trong cia todn tir kha
nghich phdi va mg dung ciia cong thirc khai trién Taylor-Gontcharov vao viéc khéi phuc
ham s6 khi biét cac dir liéu ban dau thong qua cac dao ham cd}a k, no dwoc xem nhw mot sy
mé réng ciia cong thirc khai trién Taylor.

Tir khoa: Todn tir kha nghich phdi, khai trién Taylor-Goncharov, Iy thuyét todn tir.

1. DPAT VAN BE

Ly thuyét toan tir 1a mot trong nhitng linh vuc quan trong ¢ nhiéu anh hudng trong
lich sir phat trién ctia toan hoc hién dai n6i chung va giai tich hién dai no6i riéng. Ly thuyét
toan tir d3 sGm xuat hién va phat trién manh mé trén thé gi6i vao nhitng naim 1920 d&én nam
1970 véi su banh truéng cua 1y thuyét cac tich phan ky di va cac bai toan bo Riemannn cua
ham giai tich bién phtrc, mot linh vuc di gin lién voi tén tudi ciia nhidu nha toan hoc ndi
tiéng trén thé gi¢i nhu Noether, Gakhov, VeKua...

Mot trong nhitng 16p toan tir ¢6 vai trd quan trong va duoc nhic lai kha nhiéu trong
1y thuyét toan tir 1a toan tir kha nghich phai, véi nhitng toan tir ny ta khong thé bo qua
toan tir ban dau ciia nd duoc vi nhu 1a mot chiée xuong séng vo1 nhitng tinh chét dic biét,
v6i nhitng tinh chét nay ngudi ta di dwa ra dang tong quat ctia cong thirc khai trién Taylor
- Gontcharov. V&i muc dich dua téi cho ngudi doc c6 mot cach nhin cu thé va tuong minh
vé tinh chét cua toan tir ban du ciing nhu thiy dugc mdi quan hé hitu co giira cong thirc
khai trién Taylor trén phuong dién va nén tang 1a giai tich c¢6 dién véi cong thic khai trién
Taylor - Gontcharov dudi goc nhin va quan diém cuia “pham tri” toan ti, vi vay trong bai
bao nay, chung t6i s€ trinh bay mot s6 nghién ctru cia minh vé “Toan tir ban dau va cong
thirc khai trién Taylor - Gontcharov”.

2. NOI DUNG NGHIEN CUU

2.1. Toan tir kha nghich

Cho T 1a mét dai s6 c6 don vi ( vi du truong s6 thuc hodc phtrc, tap hop cac ma tran
cung cép , vanh cac da thir).
Pit L,(X)={4: X — X} trongd6 A 1 toan tir tuyén tinh va domd = X , X la m¢t

khong gian vécto tuy y.

IS¢ Gido duc va Pao tao, tinh Thanh Héa
2 Giang vién khoa Khoa hoc Ty nhién, Truong Pai hoc Hong Dirc
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Dinh nghia 1. AT duoc goi la khd nghich néu ton tai todn tr B sao cho
AB=BA=1.Néu T ladaisé cic matrin vuong cd'p n thi A€l duoc goila kha nghich
khi va chi khi | 4| # 0.

Dinh nghia 2. Todan tir A dwoc goi la kha nghich phdi néu ton tai toan tir B sao cho
AB=1 va BA#1.

Vidy 1. Gia stt T 1a tap hop cac ham thuc kha vi cp 1. Khi d6 toan tir dao ham va
toan tir nguyén ham lan luot xac dinh boi

Dx(t) = x'(t); Rx(t) = jx(s)ds

Ta c6 DRx(t)= D(Rx(t)) = Ux(s)dsJ = x(t) v6imoi xeT hay DR=1.

t
Mait khac, RDx(l) = R(Dx(l)) = .[ x'(sﬁs = x(t)— x(lo ) # x(t) néu x(to ) # 0 nghia la
fo
RD # I, vay D latoan tir kha nghich phai, lac nay R dugc goi la toan tur nghich dao phai
cua D.

Tap hop tat ca cac toan tir kha nghich phai duoc ki hiéu 1a R(X ), tap hop tat ca cac
nghich dao phai cia D € R(X ) la R ,,. Tuong tu ta c6 toan tor 4 dugc goi la kha nghich
trai néu ton tai toan tir B saocho BA=1 va AB#1.

Dinh nghia 3. AT duoc goi 1a kha nghich suy rong néu ton tai toan tir B sao cho
A= ABA.

Vi du 2. Toan tir chiéu P> = P 1a kha nghich suy rong.

Nhan xét: i, O la toan tw kha nghich suy rong (O la toan tu khong).

— ii, Moi todn tir kha nghich, kha nghich trdi, kha nghich phdi déu la kha nghich suy
rong nhiung diéu nguee lai thi khéng ding.

Bé @é 1. Gia sir A,Bla cdc todn tir, khi @6 néu I + AB khd nghich (twong iing kha
nghich trai, kha nghich phai, kha nghich suy rong) thi I + BA ciing kha nghich (twong ing
cling kha nghich trdi, kha nghich phdai, kha nghich suy rong).

2.2. Toan tir ban dau va cong thirc khai trién Taylor-Gontcharov

2.2.1. Todn tir ban dau

Xét bai toan: Cho D 1a toan tir dao ham (Dx)(t) =x (t) Tim tat ca cac toan tir R sao
cho DR=1

beé giai quyét dugc bai toan nay ta s€ chimg minh bo dé sau:

B6 d& 1.1. Gid sit R, € R, khi d6 véi moi R e R, c6 dang R =R, +(I —R,D)A
véi AeLy(X).
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Chitng minh.

Chon 4 = R — R, ta duoc

R,+(I-R,D)A=R,+(I-~R,DR~R,)=R,+R~R, +R,DR, — R,DR = R
do DR=DR, =1.

(<) v6i R=R, +(I—-R,D)A4 ta c6 =DR, + DIA— DR,DA = DR, = I viy ta co
diéu phai chimg minh.

Bay gio chung ta tr¢ vé voi vi dy trén, trude hét ta thay rang néu xem R, 1a toan tur

t
nguyén ham Rox(z‘) = I x(s)ds thi ngay 1ap tiic ta c6 DR, = I , nhu vay ap dung bo dé trén
lo

ta c6 thé tim duoc tat ca cac nghich dao phai ctia D .

Dinh nghia 4. Toan tir F = I — R,D diroc goi la toan tir ban dau ciia D € R(X) ung
voi R e R, cho trudc.

Mot dinh nghia trong duong co6 thé dugc phat biéu nhu sau: Toan tir F € L, (X ) duoc
goi 14 toan tir ban dau cua D e R(X ) mg voi nghich dao phai R ciia D néu F? = F;
FX =KerD va FR=0

Mgénh dé 1. Néu todn tir A € L(X ) la kha nghich thi moi todn tir ban dau ciia né la
tam thuwong

Churng minh.

Gia st B € L(X) la nghich dio hai phia ciia A khidé F=1-BA=1-1=0.

Mgnh aé 2. Ta dat R, ={R,}_, va F, ={F,

i

}I.E[ twong ung la ho cac nghich dao

iel
phdi va ho cdc todn tir ban dau ciia D khi d6:
i, FF, =F,
i, F;R, =R, - R,

voimoii,jel.

Chitng minh.
Taco F,=1-RD ; F,=1-R,D .
Khi do

FF, :(I—RiD)(I—RjD):[—R_/.D—RI.D+R[.DRJ.D:[—R_/.D—RI.D+RI.D=1—RI.D:FJ.
ii, F,R, =(I-R,D)R, =R, ~R,DR, =R,~R, (dpcm)
H¢ qua 1. Véimoi i, j € [ thitoan tor R, — F;R, khong phu thudc vao cach chon

toantor R, e R, .
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Chitng minh.
Thét vy theo ménh dé trénthi F R, — F,R, =(R, —R,)~(R, —=R,)= R, —R,.Nhan

xét réng biéu thuc F.R, —FR, khong phu thudc vao chi s6 k ma chi phu thudc vao i, j

va chung duogc ki hiéula 7 i/ 20i 14 toan tir tich phan xac dinh. V&i méi x € X thi / l:f x duoc

goi la tich phan xac dinh cta x.

Ménh dé 3. Véimoi xe X, i,j el tadéucd DI/x=0

Chitng minh.

That vy ta c6 DI/x=D(F,R, —F,R, Jt=D(R, =R, Jr = x—x=0

Hai tinh chit hién nhién:

a) Iij = —];

by If+1] =1/

Ménh dé& 4. Véimoi i,j el tadéucé I!D=F, —F,

Thatvay I/D=FRD=F,(I-F,)=F,-F,F,=F,-F,

Pinh 1y 1. Gid sir D € R(X) va théa man F* = F . Khi d6 F la todn tir ban dau

ciua D g voi nghich ddo phdai R = R, — FR, g véi moi R, € R, va R xdc dinh duy

nhat déc lap voi sw lva chon R, € R,

Chiurng minh.
Theo gia thiét thi DF = O va DR, =1 nén DR=D(R, — FR,)= DR, - DFR, =1
Vay R 1a nghich dao phai cia D, mit khac do F> = F nénta co

FR=F(R, - FR,)=FR, —F*R, = FR, - FR, = O,

vay F 1a toan tir ban diu cia D ng v&i R . Tiép theo ta s& chimg minh sy duy nhat

cua R khong phu thudc vao R, € R, . Gid su ta ciing ¢c6 R, e R, va R, #R, xét

R, = R, — FR, d& thiy R, va F lan lugt ciing 1a nghich ddo phai va toan tir ban dau cua

D ung véi R,, nghia la ta nhan dugc F =1—R,D trén domD .

Do d6
R,—R=R,—FR,—(R,—FR,)=(I-F)R,-R,)
=R,D(R, —R,)=R,DR, —R,DR, =R, -R, = O,
hay R = R, day la diéu phai chimg minh.
M¢nh dé 5. Gid sir D € R(X) va R,,R, € R, giao hoan véi nhau. Khi d6 R, = R,
Mg¢nh @8 6. Gid sir D € R(X) va F,F, la cac toan tir ban ddu ciia D giao hodn véi

nhau, khi do F, = F,
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Chitng minh.

That vay, theo gia thiéttacoé F, =1 —R,D va F, = —R,D khi d6 ta thu dugc:
EF,=(I-RDYI-R,D)=1-R,D—RD+RDRD=I-R,D-RD+RD=I-RD=F,

tuong tu ta cling c6 F,F, = F, nhungdo F|F, = F,F, nén F, = F,.

Ménh @& 7. Gia st D e R(X) va F,,F, 1a céc toan tr ban ddu ciia D (mg véi
R,R, eR,,khidé F, = F, néuvachinéu R =R,.

Chitng minh.

(<:) Hién nhién theo dinh nghia ta c6 ngay néu R, = R, thi F, = F,

(=) Gia sirring F, = F, khi dé do F,.R, = O, (O 1a toén tir khong).

Nén: R, =R,DR, =(I - F,)R, =R, —F,R, =R, - F, R, = R, . (dpcm)

Pinh Iy 2. Gia thiét ring F,,........ F, 1a cac toan tir ban dau cua D € R(X) va gia
sir khong gian cdc hing s6 1a 6n dinh v6i bo cac P e L(X), j= 1,7 , nghia 1a

P, kerD c ker D, voi moi j=1,n. Khi do toan tu F = F| +Z]3jF/Dj la todn tir ban

=

ddu ciia D tmg véi nghich dao phdi R = R, — ZP./F/‘DH-
=1

Chirng minh.

Theo gia thi€t thi DP, = O véimoi j=1,n . Viynén

DF = DF,+ D) PF,D’ =DF,+» DP,F.D’ =0
Jj=1 Jj=1

vay F : DomD — KerD ,talai co

F? = (FO + ZPJ.F].D’}F =F,F+Y PF,D'F=FF=(I-RD)F =F-RDF =F

J=1 J=1

Véimoi x € KerD tacod Fx=Fyx+ Zf’ijDjx = F,x = x diéunaynghiala F 1a
j=1
toan tir chiéu trén khong gian cc phan tir hing. Theo ménh dé 5 ta nhan dugc F 14 toan tur

ban dau ctia D ung véi nghich déo phai

Jj=1

R=R,-FR, =R, —(FO + ZPijijRo

F=R,—F,R,—Y PFD'R =R —> PFD"".
Jj=1 Jj=1

Pay 1a diéu phai ching minh.
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Pinh Iy 3. Gid sit F,,..., F, 1a cac toan tir ban du cia D € R(X) twong tmg véi cac

nghich dao phai R,,... R,. Khi d6 F = a,F, véi cac hang sé a, e K, j=Ln( K la

j=1
thuc hodc phtic) khong dong thoi bang 0 13 toan tir ban dau cia D khi va chi khi z a, =1,
Jj=1

ddng thdi F 1a toan tir ban du tmg v6i nghich dao phai R =) a R

Chitng minh.

(:>) Gia st F 1a toan tir ban dau cia D, khi d6 véi moi 0 # x € ker D ta co
x=Fx= Za].ij = Zajx =(Zajjx hay Zaj =1;
J=1 j=1 J=1 J=1

(<) Gia st iak =1 khi d6 néu
j=1

FX < KerD v61 moi x € KerD thi
Fx=Zaijx =Zajx=(2aj)x=x,

Talaico F’x = F(Fx)= Fx=x .Vay F latoantir chiéu trén KerD ,theo Ménh dé
4 cho ta F 13 toan tir ban dau cia D ung vé6i nghich dao phai

R=R,~FR,=R,~> a,F,R, =R, Za (1-Rr,D)R, [1 Za J +YaR =>aRr
J=1 j=1 Jj=1
D6 1a didu phai chimg minh.
DPinhly4.Giasu D, € R(X) véimoi j = ln va F, € F), 1a cac toan tu ban dau cua
D, ung v6i R, € ‘RD (j=Ln).

Khidétoante FF =F, +R F,_ D, +...+ R, ..R,FD

n® n-l1

......D, 1 toén tir ban dau clia
D =D, D,...D, tng véi nghich ddo phai R=R R, _....R cua D.

Chitng minh.

Taco DR=D,...D,R,..R, =1 doviy D e R(X) va Re R, . Mt khac

F=F +RF_D +..R .RFDD,..D,

n” n-1
=I—RnDn+Rn(I—Rm_1Dm_1)Dm +..t R..R,(I-RD,)D,....D,
=[-RD +RD —RR D D +..+R..R.D,..D —R.RD,...D.
=I—RD
Vay 1a toan tir ban dau ciia D tng véi nghich dao phai R.
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Hé qua 2. Gid sit cdc gid thiét ciia Dinh 1y 4 théa man va F la todn tir ban ddu cia
D =D, D,..D, ungvoi ReR,, khido

R, ={(R +FA)... (R+FA): A,A4,...A, €L,(X)}
FD :{EI(I_AnDn)+(Rn +F;1An)(R2 +F‘2A2)FI(I_A1D1)D2"‘DH :A17A27'An ELO(X)}

2.2.2. Cong thuec Taylor - Gontcharov

2.2.2.1. Co s0 todn tur
Cho D e R(X);RO €M, va F, 1atoan tir ban dau cia D tng véi R.
Ta co
F,=1-RD < I=F,+R,D (1)
d t
Xét D 1a toan tir dao ham Dx(t) = ;); va R, 1a toan tir nguyén ham Rox(t) = I x(s)ds

fy

Thi tir (1) ta c6 ngay két qua x(r)= x(z, )+ J.x' (sks ,dodo
I[=F,+R,D=F,+R,(F,+R,D)D =F, +R,F,D+R.D’ (*)

t T
khi do x(t) = x(t0)+ x'(z‘0 )(t - t0)+ jjx (é’)dé’dr cong thuc nay dugc goi la cong
to to
thirc khai trién Taylor céap 1, tiép tuc qua trinh véi k¥ thuat twong ty ta thu dugc cong thic
khai trién Taylor cip 2 nhu sau:

LTl

)=+ o) e Dy T arar,

2

oty ly
Thuc hién qua trinh nay 7 1an ta thu duoc cong thirc khai trién sau day va dugc goi la
cong thirc khai trién Taylor cap n cia x(t) tai diém ty:
(

)= 2V X ) T e et

2! nl

higly 1o
Nhu vdy cong thire trén sau khi thyc hién k¥ thuat tvong tu # 1an ta thu dugc cong
thie: [ = Fy + RyF,D+ Ry F,D’ +....+ R{F,D" + R;"' D" trén DomD""'
duoc goi 1a cong thic khai trién Taylor d6i véi D e R(X ); RyeM, va F,eF,
ung voi R, .
2.2.2.2. Cong thiec Taylor - Gontcharov
Trudc hét ta c6 nhan xét: Cong thirc (*) chi cho ta thiy sy khai trién cua x(t) tai diém

t, nhung chua cho ta théy duoc sy khai trién cta né tai nhiéu diém khac nhau, cu thé 13 tai
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n+1 diém phan biét ¢, ¢,,...7,. Dé khic phuc han ché do, trong phﬁn con lai cua bai bao,
chung t6i da dé cap dén cong thirc tong quat hon cong thirc khai trién Taylor va dugc goi 1a
cong thirc khai trién Taylor-Gontcharov, cong thirc nay gitip ta ¢ thé khai trién x(t) (néu
c6 thé) tai nhidu diém khac nhau nhu dé ndi & trén.

Trudc hét ta xét bai toan don gian sau ddy:

Bai toan 1. Xac dinh da thac f (t) bac 2 thoa méin cac diéu kién:

f(to): aO;f'(tl)z al;f"(tz): a,
Gia str f (t) co6 dang f (t): at® + bt + ¢ bang phuong phap giai hé truc tiép ta dé

dang tim dugc f(¢) c6 dang sau:

700= rle) 1 o)+ L2 o, i w21

a
=a, +a,(t —t0)+72!(t2 —ott, — 12 + 2,1, )
Tuy nhién viéc giai bai toan trén bang phuong phap giai hé s& gip nhiéu kho khan khi
béc cuia da thie 16n dan (deg f > 3).
Bdi todn 2. Xéc dinh da thie f(¢) bac 3 thoa man diéu kién
f(to): o, f'(tl): a; f"(tz): a; fm(t3):a3-

Ta phan tich nhu sau

=ty = Jds = 0,0.1,)= 0,(0)

L -2 4 20) j{jd:}r=Q2<z,r0,f1>=éz<r>

o\ 4

t 7T, t 1 t A
Q3(l,t0,t1,t2)=J‘J.Idzdrzdrl = Qz(rlatulz)drl :EJ‘(TlZ —-2t,7, _112 +2’1t2ﬁ71 :Q3(l)

fhhh i fo

khi d6 ta co
1O = 1)+ £6)0,0)+ 1 ()0, 1)+ £ ()05 0).

Nhu vdy qua 2 bai toan trén ta ¢ thé dé dang chimg minh cong thirc sau day bang

phuong phap quy nap
)= 1)+ 1000+ £ ()05 ()4 et £0,)0, (10 t,1)

trong d6 O, (t) 14 da thirc bac & c6 cac tinh chat sau:
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A A A (k1) A (k)
a) Qk(to)zo 5 Qk(tl):(); ------- ;04 (tkfl)ZOVé O (tk)zl

t 77 Tk-1

b) 0,()= ][ [dairds,...dz,

oty by lk-1

dx f

Ap dung truong hop D 1a toan tir dao ham Dx(z‘) = 7 ; ka(t) = J.x(r)dr ta co cong
Iy

thrc khai trién ciia x(t) tai n+1 diém phan bit 7,1 ...... ¢,

A A L

x(6)=x(6,) +x (£) 0, (£)+% (£) O, (£) ot (£) O, (£) + [ ] - ].x("“) (r)dzds,...dr,

Cong thire nay duoc goi 1a cong thire khai trién Taylor - Gontcharov cia x(t) tai n+1
diémphanbiét 7, j=1,n.Bay gio ta s€ xy dung cong thire khai trién Taylor - Gontcharov
cho toan tir D bt ky. Gia sit D € R(X); R,..R,...R, € R, va F, 1a c4c toan tir ban dau
cia D tmgvéi R, ,taco F, =1-RD < [=F, +R.D. Mitkhac,

I=F,+RD=F,+R/ID" =F, +R,(F,+RD)D =F,+ R F,D+R,R D’
Puoc goi 1a cong thirc khai trién Taylor - Gontcharov bac 1, tiép tuc qua trinh ndy n
lan ta dugc cong thirc:

I=F+RFD+RRF,D*+....+RR,....R_FD"+RyR,...R D"

n—1

Cong thire nay duoc goi la cong thirc Taylor - Gontcharov tng véi toan toe D véi cac

nghich dao phai R, k = 1,n va c4c toan tir ban diu F, eF,.
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INITIAL OPERATOR AND TAYLOR-GONTCHAROYV EXPAND
Hoang Van Thi, Nguyen Tien Da
ABSTRACT

In this paper, we present some important characteristics of right invertible operators,
and some applications of Taylor-Goncharov expand formula as an extension of the Taylor
expand formula.

Keywords: Right invertible operator, Taylor-Gontcharov expand, initial operator.
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LUA CHON NONG PO AXIT AXETIC THiCH HQP
CHO DUNG DICH THU PONG Cr(III)

Hoang Thi Hwong Thiy’, Vii Hong Nam?
TOM TAT

Khdo sdt sw anh hwéng ciia nong dé axit axetic trong dung dich thy dong Cr(Ill) dén
mau sdc, khoi lwong va dg bén an mon ciia mang thu dong trén nén thép ma kém. Két qud
cho thdy, nong dg axit axetic trong dung dich ¢é anh huéng I6n t6i khoi lwong va dg bén an
mon ciia mang thu dong. Nong d¢ axit axetic 6ml/l la thich hop cho dung dich thu déng
Cr(I1l). Nong d¢ axit axetic cao hon sé lam cho bé mdt ciia I6p thu dong bi mo va khéng
lam tang do bén dan mon.

T khoa: Dung dich thu déng Cr(II), kém, do bén an mon.

1. DPAT VAN BE

Phuong phap thu dong Cr(VI) hay Cr(III) duoc sir dung phd bién dé cai thién kha
ning bao vé chéng dn mon cho 16p ma k&m [6,8]. Trong thu dong Cr(VI), axit axetic dugc
thém vao dung dich dé ting chidu day mang trong céc truong hop can phai dua chiéu day
mang 1én ¢& 1000-1500 mn [8]. Hién nay, nhiéu nghién ciru da chi ra rang, dung dich va
16p thu dong co chira ion Cr®* c6 doc tinh cao va co kha ning gy ung thu, chi phi xir 1y
nudce thai cao [9]. Dé thay thé 16p thu dong Cr®", nhiéu dung dich thu dong khac nhau duoc
dé xut, trong d6 dugc quan tam nhét 1a céac dung dich chira ion Cr** [1,2,3,4,7]. Trong
phuong phép thu dong Cr(IlI), axit axetic chua dugc dua vao dung dich thy dong [3.,4,7]
hoic chi ¢o trong phan chudn bi dung dich [1,2], chua c6 bat ki mot nghién ciru nao noi 1én
anh hudng cua né dén mau sic, khéi luong va d6 bén dn mon ciia mang thy dong. Do do,
trong bai bao nay, chung toi trinh bay két qua lya chon ndng do axit axetic thich hop cho
dung dich thu dong Cr(III) st dung dé thu dong cho 16p ma kém trén nén thép.

2. NOI DUNG NGHIEN CUU
2.1. Thywe nghiém
2.1.1. Tao mau thir nghiém

Mau thi nghiém: thép cacbon kich thuéc 100 x 50 x 1,2mm duge danh bong bang
gidy rap, tiy dau md, tdy gi, sau d6 duoc ma kém (theo quy trinh ULTIMAT AZ cua
hing Enthone) trong bé ma cé dung tich 25 lit voi thanh phan va ché d6 ma duoc trinh
bay ¢ bang 1.

12 Giang vién khoa Khoa hoc Tuw nhién, Truong Pai hoc Hong Dirc
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Bang 1. Thanh phén va ché dd ma kém

ZnCl 60g/1 NH4C1 250g/1
AZA 30ml/l AZB 1,5ml/l

pH 48-54 Nhiét do Thuong

Dy 2A/dm? Thot gian 30 phut
Anot K&m 99,995% Ché do dao tron Pung dua catot

Lop ma kém dat duogc chiéu day trung binh 13um.

Pha ché dung dich: DDy la dung dich thu dong Cr(III) co thé tich 1 lit voi thanh phan
co ban trinh bay trong bang 2. Tir DDy, pha ché cac dung dich tir DDy dén DDs la céc dung
dich thy dong Cr(III) c6 chira thém axit axetic lan luot 1a 1ml, 2ml, 4ml, 6ml, 8ml va 10ml.

Céc hoa chit duoc st dung 13 hoa chit tinh khiét (P) c¢6 xuét x tir Trung Qudc. Céc
dung dich dugc pha bang nudc cit.

Bang 2. Thanh phan co ban ciia dung dich thu déng Cr(III)

Cr(IIT) (6 dang Cr2(S04)3. 6H,0) 5g/1
Chét tao phirc 6g/1
Co(II) (6 dang CoS04.7H20) 2¢g/1
pH 2-2,5
Thoi gian nhing 60s
Nhiét do 20-30°C

pH cua dung dich sau khi thém axit axetic duoc do bang may do pH METERLAB
pHM210 va dugc didu chinh bang HNOs hoic NH;OH.

Thu dong 16p ma k&m: mau ma kém duoc hoat hoa trong dung dich HNOs 0,5% thé
tich trong 3-5s. Tién hanh thu dong cac mau lan luot trong dung dich thu dong Cr(III). Sau
khi thy déng, mau dugc rira biang nude, nudce ct, xi kho va siy 30 phit ¢ nhiét do 80°C.

2.1.2. Phwong phap thu nghiém

Mang thy dong sau khi da séy khé duoc dé 48h trong binh hut am, sau d6 dugc danh
gi4 mau sic bang mat thuong.

Xac dinh khdi lwong mang thu dong bang can phan tich SHIMADZU AEG-220G véi
d6 chinh xac 0,0001g:

mo, - khoi lwong ciia mdu thép triede khi ma.

my - khoi lwong cua mau sau khi ma kém.

ms - khoi leong ciia mau sau khi thu déng.

m; - khéi lwong ciia mau khi béc 16p thu dong.

Tién hanh béc 16p thu dong trong dung dich CrOs 200g/1, nhiét do 80°C, thoi gian 1 pht.
Sau d6, mau dugc rira sach, séy kho & nhiét do 80°C, thoi gian 30phit va can lai khéi luong
(m3). Khéi luong mang thu dong duoc tinh theo cong thirc sau: Am, = (mo- m3).1000 (mg) [1].
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Trong qué trinh thu dong k&m bi tan mat mot phan vao dung dich, khdi luong kém
hoa tan dugc tinh nhu sau: Amp = (m1- m3).1000 (mg) [2]

D6 bén dn mon cua 16p thy déng duge xac dinh bang phuong phap phun mudi (NSS)
theo tiéu chuan JIS H 8502:1999 trong ti mit mubi Q - FOG CCT 600 (M¥) véi diéu kién
thir nghi¢m dugc trinh bay trén bang 3 [5].

Bang 3. Pi¢u kién thir nghi¢m mi mudi

pHdung | Nongdd | Apsuat Nhiét d6 | Nhiét do bon Téc b ohun
” u
dich NaCl phun kiém tra bio hoa ?P
6,5-7,2 5% 1,0 Atm 35+2°C 47+ 2°C 2ml/gio/80cm?

S6 mau thir nghiém cho mdi loai: ti thiéu 3 mau.
2.2. Két qua, thio luin
2.2.1. Mau sdc mang thu déng

Céc mau thy dong sau khi siy duoc quan sat truc tiép bang mat thudng trén bé mat
mau. Két qua trinh bay trén bang 4.

Bang 4. Anh huéng ciia ndng dd axit axetic dén mau sic mang thu dong

Nong db axit axetic, ml/l Mau sic mang thu dong
0 Vang nhat
1 Vang - Hong nhat
2 Xanh nudc bién - Vang
4 Hong - Vang
6 Xanh 1a cay - Hong
8 Xanh 14 ciy, mo mép mau
10 Xanh 14 ciy, mo mép mau

Khi ting ndng d¢ axit axetic, mau sic clia cic mang thy dong c6 su thay ddi. Sy thay
d6i mau sic ndi 1én sy ting dang ké chidu day mang thu dong [9]. Khi ndng do axit axetic
tang dén 8ml/l, c6 hién tuogng md mép mau va vét mo c6 chiéu hudng rong hon khi ndng do
axit axetic ting thém. Piéu nay cho thiy, ndng do axit axetic anh huong dén do day mang
thu dong nhung chi trong pham vi cho phép, néu qua gidi han d6 kha nang bam dinh cua
mang véi nén giam anh huong dén ngoai quan ctia san pham.

2.2.2. Khéi lwong mang thu dong

Tién hanh khao sat khdi lugng mang thu dong khi thay doi ndng do axit axetic trong
dung dich thu dong, sy thay ddi khdi luong mang thy dong va khdi luong kém hoa tan cua
mang thy dong dugc thé hién trén bang 5.
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Bang 5. Anh huéng ciia ndng dd axit axetic dén khdi lwgng
mang thu dong va khdi lwgng kém hoa tan

Néng do axit axetic, ml/l Khbi luong mén% thu dong, Khbi luong kén; hoa tan,
mg/dm mg/dm
0 4,7 4,4
1 5,7 6,7
2 7.3 8,1
4 10,5 8,8
6 12,4 9,4
8 13,6 12,9

Qua bang trén cho thdy, khi ting ndng d6 axit axetic trong dung dich thu dong, anh
hudng rat 1on dén khéi luong 16p thu dong va tong luong k&m bi hoa tan khoi nén. Khdi
luong ctia 16p thy dong ting gan nhu tuyén tinh, khi ndng d6 axit axetic ting 1én 8 ml/l, khdi
luong 16p thu dong ting 1én gan gip 3 so vai khi khong c6 mit axit axetic. Khi ting nong
do axit axetic trong dung dich thu dong, téng luong k&m bi hoa tan khoi nén tang, tuy nhién
khong tuyén tinh. Khéi lugng kém hoa tan ¢6 xu hudng ting nhanh khi ting nong do axit

axetic tr 4 1én 8ml/l (hinh 1).

—
N
1

N

Khéi lwong mang thu déng, mg/dm?2
o )
1 1

»
1

N
1

Khéi lwong kém hoa tan, mg/dm?

2 4 6

Nong do axit axetic ml/l

O -

Hinh 1. Thay d6i khoi lwong mang thu dong va khoi lwong kém hoa tan
theo n(‘“)ng d¢ axit axetic trong dung dich

2.2.3. Thir nghiém mii mudi

Anh chup va két qua danh gia thoi gian xuat hién gi tring trén bé mat mau nghién ctru

duoc thé hién trén hinh 2, hinh 3 va bang 6.
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Bang 6. Anh hwéng ciia nong dd axit axetic dén thoi gian
xuét hién gi tring trén bé mit miu

Nong d6 axit axetic, ml/l Thoi gian xuat hién gi trang trén bé mat, gio

0 40,0

45,5

52,5

64,6

74,9

R[N BN —

75,0

Hinh 2. Miu thu déng truéc phun mudi va khi xuit hién gi tring

80

g

é” - - ——

s ?U -

S

N

& =1

on

(5. 60

- p—

: -]

N

\(g

= %0

S -

]

)

. 40 -

2

ﬁ T T T T T T T T T
0 2 4 & 8 10

Nong d6 axit axetic mi/l

Hinh 3. Anh hwéng nong dé axit axetic trong dung dich dén thoi gian
xuit hién gi tring trén bé miit
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Khi tang né)ng d6 axit axetic dén 6ml/l, d6 bén dn mon cia mau thu dong tang
tuyén tinh, két qua nay tuong thich vdi su ting khdi lugng mang thu dong. Con khi ndng
do axit axetic ting dén 8ml/l do bén dn mon gin nhu khong ting mic du khdi luong
mang thu dong tang (hinh 3). Diéu nay c6 thé giai thich, khi ting d6 day mang thu dong
kha ning bam dinh cia mang v&i nén giam, do xdp cuia mang ting 1én nén do bén in
mon khong tang.

3. KET LUAN

Qua khao sat vé mau sic, khdi luong, do bén dn mon cia 16p thu dong Cr’* trén nén
thép ma kém khi c6 mat axit axetic trong dung dich thy dong, chung t6i di dén nhimg két
luén sau:

Khi ting ndng d¢ axit axetic trong dung dich thy dong, khéi lugng mang thu dong
tang dong thoi vai sy tang cua khdi lwong k&m hoa tan va mau sic ciing thay ddi theo chiéu
huéng ting chiéu diy mang thu dong. P6 bén an mon cua mang thy dong ciing ting khi
ndng do axit axetic ting tir 0 - 6ml/1.

Su tang ctia khdi lwong mang thu dong va sy thay doi mau sic noi 1én sy ting dang ké
chiéu day mang khi c6 mit cua axit axetic.

Khi ting ndng do axit axetic dén (8ml/l) d6 bén an mon gan nhu khong ting, bé mat
cua 16p thu dong bi mo mép mau.

N6ng do axit axetic 6ml/1 1a lya chon thich hop cho dung dich thy dong.
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CONCENTRATION RANGE OF ACETIC ACID
FOR CR(III)- BASED CONVERSION SOLUTIONS

Hoang Thi Huong Thuy, Vu Hong Nam
ABSTRACT

In this paper, we examined the effect of acetic acid concentration in the Cr(lll)-based
conversion solutions on the color, mass and corrosion durability of the coatings of zinc coated
steel. The results showed that the concentration of acetic acid solution has a major influence on
the mass and corrosion durability of based conversion coatings. The acetic acid concentration
of 6ml/l is suitable for Cr(Ill)-based conversion coatings. Higher concentrations of acetic acid
will blur the surface of the based conversion coatings and does not increase corrosion durability.

Keywords: Cr(Ill)-based conversion coatings, zinc, corrosion durability.
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NGHIEN CUU ANH HUONG CUA HIEU UNG UON CONG
VUNG NANG LUQNG LEN TINH CHAT PIEN CUA HAT TAI
TRONG MO HINH GIENG LUQNG TU PHA TAP MOT PHIiA

Nguyén Quyét Tién!, Trin Thi Hai
TOM TAT

Anh huong ciia pha tap diéu bién mét phia lén hién twong van chuyén cia hat tai giam
cam trong giéng thé vuéng géc & nhiét d thap dwoc nghién civu. Bang viéc sir dung phwong
phdp bién phén va cac ham phu, cdc biéu thite mé ta anh huong ciia pha tap 1én sw phdan bé
ciia hat tdi trong giéng heong tir dd dwge tdc gia duwa ra. Cdc biéu thirc mé td cdc co ché tan
xa tac dong lén qua trinh van chuyén cua hat tai ciing dwoc xac dinh, dé‘ng thoi chi ra dnh
hiong ciia pha tap bdt déi xitng mét phia 1én sw phdn bé ciia hat tai phu thuéc vao mic pha
tap va do rong kénh dan.

Tir khéa: Pha tap mét phia, pha tap diéu bién, phwong phdp bién phdn, mirc pha tap,
do rong kénh dan.

1. DPAT VAN BE

Giéng lugng tr pha tap diéu bién dua trén Ge va SiGe da nhan duoc nhiéu sy quan
tam nghién ctru trong thoi gian gan day vi tAm quan trong ctia no trong viéc tng dung
may moc, thiét bi, nhat 1a cac kénh dan loai p v6i do linh dong cao cua hat tai. Chung
duoc Gmg dung rong rii trong cac cdu trac transitor hiéu tng truong. Pé ting d6 linh
dong cua khi 15 trong, cac cdu triic di chit véi cac kénh dan SiGe di dugc quan tdm
nghién ctrtu manh mé¢ [1,3].

Niam 2008, A. Gold [4] d4 sir dung 1i thuyét flat-band va thay rang d6 linh dong ting
don diéu va phy thudc vao bé rong giéng luong tir. Nhitng giai thich cta [4] nhidu diém chua
phu hop véi cac nghién ctru thuc nghiém vé sur phu thudc cua d6 linh dong vao bé rong giéng
luong tir [6]. Cac md hinh nay chi giai thich dugc mot s6 két qua thyc nghiém nhu d¢ linh
dong u phu thudc vao nong do hat tai p,, nhung khong giai thich dugc sy phu thudc cua
d6 linh dong 1 vao bé rong giéng luong tir L.

Dé khic phuc han ché cta nhirng tinh toan 1y thuyét khi sir dung mé hinh flat-band,
nam 2007 Giao su Quang va cong su [7] dd dwa ra mot 1y thuyét bent-band, trong do
nhom tac gia tinh dén anh huéng ciia hiéu tng udn cong ving ning luong 1én sy phan
bd cta hat tai trong giéng, tir d6 xac dinh cac co ché tan xa co ban anh hudng 1én qua
trinh van chuyén cua hat tai trong mé hinh giéng luong tr pha tap mot phia. Cu thé 1a,

! Gido vién Truong Trung hoc phé théng Bdc Son, huyén Ngoc Lic, Thanh Héa
2 Gidng vién khoa Khoa hoc Ty nhién, Truong Dai hoc Hong Dic
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du6i anh huong cua hiéu Gng ubn cong ving, cic hat tai trong truong hop pha tap mot
phia khong con dbi xting nhu trong mé hinh flat-band ma 1éch vé phia c6 pha tap. Theo
mo hinh nay thi viéc diéu bién bat déi xing ham soéng, nghia 1a d6 doc ctia ham song
thay doi, 1am tang tan xa do d6 nham bé mat gdy nén ma tan xa nay la tan xa chu dao va
vi thé do linh dong cua hat tai giam manh.

Muc dinh chinh ciia bai bao nay 1a xét dén anh huong hiéu tmg udn cong ving ning
lwong do pha tap va dua ra cac co ché tan xa chu dao trong giéng luong tir vudng goc
SiGe/Ge/ SiGe & nhiét do thap. Li thuyét ciia nhom tac gia bao gom tét ca cac ngudn tan xa,
ké ca thé bién dang khop sai. Hon nita, 1i thuyét dugc gidi thidu trong bai bao s& hoan thién
mo hinh thyc cta giéng luong tir, v6i viée xét dén hiéu tng udn cong ving.

So @6 trinh bay bai bao nay nhu sau: Trong muc 2 md hinh giéng luong tir pha tap
mot phia dugc gidi thi¢u, viéc tinh toan cac co ché tan xa co ban anh hudng 1€n qua trinh
van chuyén cua hat tai trong giéng duoc trinh bay & muc 3, phan 4 1a mot s6 két qua tinh sd
vé anh hudng cia hiéu tmg uén cong ving do pha tap va phan 5 1a phan tong két.

2. NOI DUNG NGHIEN CUU
2.1. M6 hinh giéng lwong tir vudng géc pha tap diéu bién mot phia
2.1.1. Ham séng bién phdn

bai véi giéng luong tir c6 chiu cao rao thé 1a vo han, chiing t6i dua ra ham song bao
O trang thai co ban c6 dang nhu sau: [7]

BNz /Lcos(mz/L)e™'" khilz|<L/2

¢(z)= (1)
0 khi |z|>L/2,
O day L 1a bé rong cua kénh dén, B, ¢ 1a cac tham s6 bién phan.
St dung diéu kién chuin hoa ham séng ta co:
L/2 5
[ &lc@) =1 )
-L/2
Ta co:
/4
~By(c) =1 A3)
2
voi
c
k= (e=k,L) @)

trong do, y,(c) 1a ham dugc xéc dinh béi phuong trinh (17)
Vi vay, ta chi can xac dinh mot tham doc 1ap c, do chinh 1a dai lugng dac trung cho
anh hudng cua hiéu ing udn cong ving 1én sy phan bd hat tai trong giéng.
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2.1.2. Thé Hartree
Trong mo hinh bent-band, Hamiltonian xac dinh bdi phuong trinh:
H=T+V,(2)+V,(2) )

Trong d6, T 1a dong nang, Vi(z) va Va(z) 1an luot 14 thé rao va thé Hartree.
Thé Hartree duoc tao boi ngué)n tap bi ion hoa Ni(z) va nguén hat tai tich dién p(z).

‘A 5 ’ 9 \ L r A A Ae o M s A <\
Bién dang pha tap ¢ phia dinh rao (z < _E) c6 mat do khoi cua tap Nj nam trong mién tir

% . L L \
zgdén -z, V61 z, =L, + L _+ 2 vaz, =L + bR La va Ls lan luot 1a d§ day cua 16p pha tap

va 16p cach dién.
Thé Hartree bao gdm tong cua thé tap va hat tai:

Vi(2)=Vi(2)+75(2) ()
Phuong trinh Poisson cho thé Hartree do khéi tap va khéi hat tai c6 dang:
2 2
=TG- p(2)] ¢
voi
N,, —z,<z< -z,
Ni(2)= {0 , elsewhere ®)

£(2)[ v6i p, 1a mat do 14 tap hai

Phéan b cta hat tai ndm trong mién: p(z) = D,
chiéu va ham song cho boi phuong trinh (1).
Str dung diéu kién can béng dién tich ta co:
p,=N,L, )
Tién hanh giai phuong trinh Poisson cho thé Hartree do khdi tap va khdi hat tai tao ra,
két hop vai diéu kién bién cua thé
z=-0:0V,(-0)/0z=0, V,(-0)=E, (10)
trong d6, E; 1a nang lugng lién két cua tap bi ion hoa.
Két qua ta thu duoc thé Hartree c6 dang nhu sau:

0, z<~z,
, (N[/2)(z+zd)2, —z,Sz<-z
VH(Z)=E1+47T6 (N, /2)(z,—z,)(2z+z,+z,), -z, <z<-L/2 (11)
"N, 12) (22 -2 - ple@)zg,-h ] —L/2<z<L/2
(N,/2)(z;—z})-p,[h,-h_] ~L/2<2<0,
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Trong do, ¢, 1a hang so dién mo1 cua giéng lugng tur.

g(z) va h(z) duoc xac dinh:

(z)= 7B’ eizLﬁ {L 1 [(02 - 72'2)008% —27esin %} 12
si== 8 & (+n) L L (12)
h(z)=g(z)-zg'(2) (13)

: . e L ,
Cac ki hiéu * tng véi cic gid tritai z :iE , trong truong hop nay: g\ =0g / 0z |

z=+=
2

2.1.3. Nang lwong tong cong cia hat
Ning lwong tong cong cia hat ¢ trang thai co ban:
E(c)=(T)+{V,)+(V.) (14)

Ning luong riéng trong téng nang lugng duge dan ra dudi day.
Trong do, dong nang trung binh c6 dang:

(T)= [ dz (2)T¢ (2) (15)
Th’B’
(T)= oy {(02 -7y, (c) + 27, (c)}, (16)
O day, m, 1a khdi lugng hiéu dung ctia hat tai; 7, (x) va @, (x) dugc cho boi phuong trinh:
1 -)"x 7.
v, (x)= [—+%] sinh x
X x+nrm
=)"'nr (17
w, (X) = ﬁsmh X,
X +n'rz

Thé trung binh cua tap cho bai:

(V,)=E, + z,—2,) (18)

Thé trung binh cua hat tai:

+

(1)== 22, [ (5 ()¢ 2 19

€

00

Hay

- M{i{ecm)f—3c2+7r2(c—1)]_ecayl(c)} !

- de,(*+n°) | ¢ c(c®+77%) oc (¢’ +7%)

(20)

¢ —

x[(%z +7t+ ”—;j 7,(2¢) + 2 27T2 [7/2 (2c)-2y, (20)] —rclw,(2c)+ 2w, (20)}
c
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Tai nhiét 46 thdp T = 0, ning luong cta ca khoi khi 1a nho nhat. Ta nhan thay ning
lwong/sd hat chinh 13 nang lwong trung binh. Tién hanh cuc tiéu hoa ning lugng toan phin
ung véi mot hat ta s€ xac dinh dugc tham s6 bién phan ¢, tir d6 xac dinh dugc ham song.

2.2. Cac thé tan xa co ban trong giéng lwong tir pha tap diéu bién mot phia

2.2.1. B6 nham bé mdt (SR)

Ta biét rang d6 16n cua thé tan xa trong khong gian vécto song duge xac dinh boi gia
tri cuc bd ctia ham song tai cac vi tri bién ¢ = (z =FL/ 2) , gid tri ctia thé trong khong
gian vécto song ddi v4i cac tan xa tir bé mat nham phia dinh c6 dang:

2
1, 1)

q

USR¢ (@) =V,
& day, A, 1a bién doi Fourier hai chiéu ciia cAu hinh bé mat.
Tién hanh tinh tich phan phuong trinh Schrodinger 1 chiéu v&i ham séng bao cho bai
(DHtrz=F oo tdiz=20 (z, >—L/2). Ta dugc:

3 2B4 _e¢
Vol [ =LE) - %(zo)]gz(on%{ﬂz I\ (2e,0)
28L(C +7 ) c
2 2
—(ujﬂ + ——[r +2¢,28)-T,(+2c,25)]+ (22
C

i%[Qz (£2¢,+ 8) + 20, (+2¢, % 5)]}

& day E(c) 1a nang luong tong cong cua hat & trang thai co ban.

2.2.2. Thé bién dang khép sai (DP)

Trong md hinh giéng lugng tir ma ta nghién ciru & day, 16p giéng bi bién dang véi do
léch mang nhu sau:

_4 49
§=—" (23)

Céc cong trinh [2], [9] cling chi ra, thé bién dang khép sai ddi vai cac loai hat tai khac
nhau 14 khac nhau, ddi véi dién tir chinh 1a thanh phan chéo cua tensor truong bién dang,
trong khi d6 d6i véi 15 tréng phai bao gom tit ca cac thanh phan.

Str dung ham song tir phurong trinh (1) chiing toi xac dinh dugc biéu thirc cho ham ty
tuong quan cho thé bién dang khép sai c6 dang:
" *a S AAB?

o - T

]F,;z“mx
12 24)

2
X {%[b (K +D] (1+sin* g+ cos*p) + (j—GJ (1+sin® 490052(”)}
Cya
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Trong d6, thira s6 dang
» 2
Fo(t)=te [71 (cit/z)] Fo(?) (25)
2.2.3. Tap chdt bi ion héa (RI)

Tir md hinh trén, ta tién hanh xt Iy nhiét trong qua trinh nudi epitaxy chum phan ti.
Trudce khi bi dong dac, tai nhi¢t do cao, cac tap chét bi khuéch tan, trong khi khuéch tan
chung twong tic Coulomb v6i nhau. Chinh twong tac nay lam giam xéc suat cho thing giang
16n cia ndng do tap va tao ra xu hudng phan bb déu, khi d6 trudng tap ngiu nhién sé yéu di.
Sy phan bd tap tai nhiét do thap chinh 13 sy phan bd tire thoi cia tap tai nhiét do To ma tai
d6 qua trinh khuéch tan bi dong bang. O nhiét d6 cao, twong quan giita cac ion giam hon di
so v6&i ham tu twong quan cho cac tap bi tdn xa boi mot hé sb, vi vay

2 2

(Wa@f) =(Uat@f ) Fetab) 6)
Twr do ta tim dugc ham tu twong quan cho tap c6 dang [6]
2
27e* | N,

<|UR1(q)|2> =( j L= Fu(qL), 27)

¢ L q 4

t Rz(t) e—ZSt _e—Zdt
F.(q)=——, t. =q.L,F,(t)= ,

() o T w()=— frt) (28)

Nhu vay, véi viée st dung ham song bao ¢ phuong trinh (1), chung ta da xac dinh
dugc ham tu tuong quan cho tat ca cac co ché tan xa cua giéng luong tir pha tap diéu bién
d6i xtmg dudi dang giai tich. Cac ham tu tuong quan nay déu phu thudc vao tham sd bién
phan ¢, vi vy chiing ta phai tinh dén anh huong cuia hidu tmg ubn cong ving.

O nhiét do thép, cac hat tai c6 thé chiu anh hudng cua cac co ché tan xa sau: Tap xa
(RI), d6 nham bé mit (SR), thé bién dang khép sai (DP). Thoi gian sdng tong cong duoc xac
dinh boi quy tic Matthiessen:

1 1 1 1

- + tot + tot (29)

Tt Tri Tse Tpp
Thoi gian sdng van chuyén dugc biéu dién qua ham ty twong quan:
2
R P s (varf)
—=———|dg|d (30)
e R e
Nhu da biét, do linh dong duogc xac dinh béng
er
H=—F 31)
m

Véi m* 13 khdi luong hiéu dung, t 1 thoi gian séng van chuyén cua dién tir. Cong
thire (32) cho thdy viéc mot trong cac bién phap nang cao do linh dong 1a tim cach kéo dai
thoi gian séng. Trong nhiéu bai toan cta hién twong van chuyén, vin dé trung tim chuyén
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sang cac bai toan nghién ctru thoi gian sdng va két luan vé hai dai lugng trén trong nhiéu
truong hop 1a dong nhét.

2.3. Két qua tinh s6 anh hwéng cia hiéu ing udn cong viung ning luong

Trudc tién 1a két qua tinh sé cho thay su thay ddi ciia ham song khi ¢6 hiéu tmg uén
cong vung nang lugng.

— — flat-band
-75 -50 -25 0 25 50 1 2
" . . r N a:5.10 'cm
b: 10" cm?
20 - c:5.10"%cm?

m=0,19m,
L,=100 A°
L,=100A°
Bent-Band

£z)(107em )

L (A)

Hinh 1. Ham séng bao { phu thudc vao bé rong giéng lwgng tir L v6i cic gia tri khac nhau ciia b,

Do thi dugc v& cho truong hop L = 150A° v6i céac gid tri khac nhau cia néng d0 hat
tai p, =5.10"", 10", 5.10"”cm™. Ta thiy rang dudi anh huéng ciia higu tmg uén cong viing
nang luong do pha tap, hinh dang ctia ham séng biéu thi sy phan b cua hat tai trong giéng
c6 su thay doi dang ké, khong con ddi ximg nhu trong mé hinh flat-band ma né ting vé phia
c¢6 pha tap va giam vé phia khong c6 pha tap. Sy thay d6i nay phu thudc vao mirc pha tap va
bé rong kénh dan.

Tiép theo, chung t61 v€ dd linh dong cua hat tai do cac co ché tan xa SR, DP, RI gay

ra va do linh dong tong cong cua hat phu thudc vao ndng do hat tai trong giéng Sio3Geo.7/Ge/
Sio3Geo.7 v6i s6 lidu thue nghiém trong [8].

l ’
Prijp Bpp  , Beg

" (104 cmZIVs)
N
T

Hinh 2. P§ linh ddng giy béi cac co ché tan xa va dd linh dong tng cong
phu thudc vao nong do hat tai ol

152



TAP CHi KHOA HQC TRUONG DPAI HQC HONG DUC - SO 35.2017

0 day L ="75A, bién dang pha tap c6 gia tri La= 100 A, Ly =100 A, c4c tham s6 nham
bémit A=4.8 A, A =120 A. Tanhén thay do linh dong tong cong dugc tinh theo 1y thuyét
do céc co ché tan xa RI, DP, SR cho két qua phu hop kha tét v6i thuc nghiém (cac diém tam
giac trén hinh).

3. KET LUAN

Nghién ciru anh huong cta pha tap diéu bién mot phia 1én hién tuong van chuyén
ctia hat tai giam cam trong giéng thé vudng goc ¢ nhiét d6 thip. Chung toi sir dung
phuong phap bién phan dé nghién ctiru anh hudng cua pha tap diéu bién mot phia 1én
hién tuong van chuyén cua hat tai giam cam trong giéng thé vudng goéc & nhiét do thap.
Bing viéc sir dung cac ham phy, chiing t6i d3 dua ra biéu thirc giai tich mé ta anh hudng
cua pha tap lén sy phan bd cua hat tai trong giéng, x4c dinh dugc cac co ché tan xa cua
hat tai. Chiing t6i ciing chi ra anh hudng cta pha tap bat d6i xing mét phia 1én sy phan
bd cua hat tai phu thudc vao mirc pha tap va do rong kénh dan. Nhom tac gia da dua ra
mot 1y thuyét nghién ciru vé anh hudng cia hiéu tng udn cong ving nang lugng do pha
tap mot phia 1én qua trinh van chuyén cia hat tai trong mo hinh giéng luong tir vudng
g6c pha tap mdt phia. Ly thuyét cua nhom tac gia da giai thich dugc mét s6 thuc nghiém
vé hién tuong van chuyén cia hat tai trong giéng luong t pha tap mot phia & nhiét do
thép ma trudc day chua co li thuyét nao giai thich dugc, nhu: sy phu thudc ctia dé linh
dong vao d6 rong cua giéng.
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BEND - BANDING EFFECTS ON TRANSPORT OF CARRIERS
IN THE SINGLE SIDE DOPED SQUARE QUANTUM WELLS

Nguyen Quyet Tien, Tran Thi Hai
ABSTRACT

The effect from single-side modulation doping on low-temperature transport
properties of the charge carriers confined in a square infinite quantum well (QW) is given.
With variational approach and the aid of our auxiliary functions, the expressions for the
carrier distribution in single-side square QWs are obtained analytically. We obtained their
roughness-induced scattering in the in-plane. We show that the impact of asymmetric
modulation due to single-side doping on the carrier distribution depends on the doping level
and channel width.

Keywords: Single-side doping, modulation doping, variational method, doping level,
channel width.
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DANG PIEU TIEM CAN NGHIEM POI VOI MOT LOP
PHUONG TRINH PARABOLIC KHONG PIA PHUONG

Lé Tran Tinh!, Mai Xuin Thao? Nguyén Thi Sam?
TOM TAT

Trong bai bdo nay, chung toi nghién cuu mot [6p phwong trinh parabolic khong dia
phirong véi s6 hang khuéch tan phu thudc vao chuan L* ciia gradient. Si ton tai va duy nhat
ciia nghiém yéu toan cuc nhdn dwoc nho phwong phép xdp xi Faedo - Galerkin. Chiing t6i
nghién ciru dang diéu tiém cdn nghiém théng qua nghién ciru sir ton tai va tinh tron ciia tdp
it toan cuc trong cdc cdp khéng gian. Cudi ciing, chiing téi nghién civu s ton tai va tinh
on dinh mii ciia nghiém dirng.

Tir khoa: Phuwong trinh parabolic khéng dia phwong, nghiém yéu, tdp hit toan cuc.

1. DAT VAN BE

Trong nhitng ndm qua, viéc nghién ctru dang di¢u tiém can nghiém thong qua nghién
cuu tap hut toan cyc nhan dugc sy quan tAm manh mé cua nhiéu tac gia ddi voi nhiéu loai
phuong trinh dao ham riéng [2, 10, 13, 15], dic biét, cac phuong trinh parabolic lién két voi
toan tir (—A, H,(Q))[2, 6, 7, 10, 13]. Nhitng nim gan day, phuong trinh parabolic khong
dia phuong da dugc nghién ctru rong rai.

Trong bai bao nay, chung toi nghién ctru mot 16p phuong trinh parabolic phi tuyén véi
phéan tir khuéch tan khong dia phuong

u,—divia(lulP, WVu)+fu)=gx), xeQ,t>0,

Hy(Q)
u(x,t)=0, xeoQ,t>0, (1.1)
u(x,0) =u,(x), x e

Trong d6 Q c R"” 1la mdt tdp ma, bi chdan vai bién OQ lién tuc Lipschitz, ham phi
tuyén f,hé s6 khuyéch tan a vangoai luc g théa man cac diéu kién sau:

(H1) a e C(R,R,) phu thugc vao chuin H, cta u nghia 1a a=a(llul}’, )thoa

Hy(Q)
man diéu kién:
i) a 1a ham bi chan, ttc 12 ton tai hai hing s6 dwong m va M sao cho:
O<m<a(t)sM, VteR. (1.2)
it) s — a(s’)s khong giam. (1.3)

(H2) f:R — R la mdt ham kha vi lién tuc thoa man:

1.23 Gidng vién khoa Khoa hoc Tu nhién, Truong Pai hoc Hong Pirc
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clul"—c, < fwu<c,lul’ +c,, (1.4)
f'w)=—c;, (1.5)
voig>2,va ¢,,c,c,,c, 1a cic hing sé duong.
(H3) ge ’(Q).
Ky hi¢u:
Q, =Qx(0,7), V=L(0,T; H(Q)NL(Q,), V' =L 0,T; H ' (Q)+ L' (Q,)
o 1 1
trong d6 (g,q') 1a cap doi ngdu, nghia la —+—=1. Gia st u, € L*(Q).
q9 4

Pinh nghia 1.1. Mot ham u dwoc goi la mot nghiém yéu cua (1.1) trén khoang
(0,7) néuueV, u eV’, u(x,0)=uyu, hau khap noi trong Q.

-[Qr (u,v + a(H u ||20|(Q))VMVV + f(u)v— gv)dxdt =0, (1.6)

voi moi ham thir veV .

Bai vi, néu uelV va u, V", thi ue C([0,T]; L’ (Q)) . Diéu nay giai thich cho diéu
kién dau cia bai toan (1.1) c6 nghia. Goi A, >0 la gia tri riéng dau tién cta toan tir
(=A, H) () . B6 dé sau day la mot hé qua truc tiép ctia bat dang thire Holder, bat dang thirc
Young va phép nhiing compact H,(Q) cc L*(Q).

Bo dé 1.1. Gia sir u € H,(Q).

2 Ve>0.

1
o 2
Khi do, HL(@) +E\|g\|mg),

Jqudx <e | u |

Str dung phwong phap xap xi Faedo - Galerkin va bd dé compact Aubin - Lions -
Simon, ta c6 dinh 1y sau:

Pinh 1y 1.1. [7] Gia sir cdc gia thiét (H1), (H2) va (H3) dwoc théa man, voi moi
u, € *(Q), bai todn (1.1) c6 duy nhat nghiém yéu toan cuc trén khodng (0,T) . Hon nita,
danh xa u, > u(t) la lién tuc trong (L*(Q), L (Q)).

Y nghia cta bai toan xuét phat tir ¥ nghia cta cac phan tir khong dia phuong va ting
dung ctia toan tir Laplace trong cac linh vic khoa hoc. Cac phan tir khong dia phuong c6 thé
cho cac két qua chinh xac hon. Thi dy, trong cac h¢ dong lyc dan sb, hé s6 khuyéch tan a
duoc gia thiét phu thudc vao téng dan s6 toan mién hon 13 vao mot mat do dia phuong. bé
biét thém chi tiét cling nhu cac dang khéac cua cac phan tir khéng dia phuong, doc gia co thé
xem cac tai li¢u tham khao [3, 4, 5, 6, 8, 11, 14]. Tuy nhién, su xuét hién ciia cac phﬁn t
khong dia phuong trong bai toan lai gy ra cac khé khan toan hoc khién cho viéc phan tich
bai toan tr¢ nén phuc tap hon.

Bai b4o c6 cu trac nhu sau. Trong muc 2, ching toi nghién ciru sy ton tai cia cac tap
hit toan cuc trong (L°(Q),L7(Q)) thong qua cac udc luong tién nghiém trong L°(Q),
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H (1) (©2) va tinh compact cua phép nhing H, (1) (Q) cc L’ (Q). Tuy nhién, ching t6i thuc sy
gip khé khin trong muc 3 khi chimg minh su ton tai cta cac tdp hut toan cuc trong
(LF(Q), L (Q)) va (L (Q), Hy(Q) N L (Q)). B&i v6i céc gia thiét (H1), (H2), (H3) nghiém
ctia bai toan nam trong H ()N L7(Q), vi vay chung ta khong c6 cac phép nhiing compact

tuong Ung trong cac truong hop niay dé chimg minh tinh compact tiém can cho nira nhém
sinh ra tir bai toan (1.1). Bé vuot qua nhitng kho khin nay, chung t6i khai thac huéng tiép
can dugc sir dung gan day khi nghién ctru cac bai toan phuong trinh dao ham riéng dugc
trinh bay trong [13, 15]. Phan cubi dugc danh cho nghién ctru sy ton tai va tinh 6n dinh mi
cua nghiém dung.

Cdc ky hiéu: Ching t6i stt dung C dé ky hiéu hiang sé ma gia trj c6 thé thay doi trong
mdi 1an xudt hién. Qu>M)={xeQ:u(x)>M} vd Qu<-M)={xeQ:u(x)<-M}.

(.,.y dung dé ky hiéu ca tich v6 hudng va tich ddi ngau.

2. SU TON TAI CUA TAP HUT TOAN CUC

Nho Dinh 1y 1.1, ta xay dung duoc nira nhém lién tuc S(¢) : L (Q) — L*(Q) xdic dinh
bo1 S(¢) 1u, = u(t) voi S(¢)u, 1la mot nghiém yéu toan cuc cua (1.1) voi diéu kién dau
u,. Sau day, chung t6i chi dua ra céc tinh todn co ban, cdc ching minh chidt ché nho su

dung phuong phap xap xi Galerkin va B6 dé 11.2 [10].
Ménh dé 2.1. Nira nhém {S(#)}, c6 mot tap hap thu bi chin B, trong

(L(), L ().

Chitng minh:

Nhén phuong trinh dau tién ctia bai toan (1.1) v&i 1 va st dung tich phan timg phan, ta ¢6
1 d 2 2 2 —
Nl ey ) By g+, S =[x @)

T (1.2), (1.4) vaBb dé 1.1, suy ra

d 2 > 1 2
ZHL{ ||L2(Q) +mA, ||lu HLZ(Q)S 2¢, |Q|+ﬂ||g HLZ(Q)
Ap dung bét déng thirc Gronwall, ta co:
L@ <l s, e+ Ry (1=, 02)

2 (Q

v6i C=mh, Ry =2¢,|Q) +L/11 IglE. , - Bat ding thic (2.2) kéo theo B, = B(/p,)
m

Vol p, =2R, la mot tap hap thu bi chin cua {S®)},50 nam trong cip khong gian
(I}(Q), I} (Q)). Nghia 1a véi mdi tap B trong L’ (Q), déu ton tai T, = T,(B) chi phy thudc

duy nhat vao chuan L’ cia B thoa mén, V¢ > T,, Yu, € B.
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1S @uq [ )= 23)
Ménh d& 2.2. Nita nhém {8}, co mot tap hip thu bi chan B, trong
(L(Q). Hy(©)).
Chirng minh.
Nhan phuong trinh dau tién ctia bai toan (1.1) véi —Au, sir dung tich phan timg phan,
(1.2) va (1.5), ta thu dugc

2 dt e+
Mat khac,

2
Nl

vl dull o < renlully , <ed @4

1 >
el ~( ) == e )~ <l +Cllg g+l ) (25)

Tir (2.4), (2.5) va Ménh & 2.1, néu u, € B, thi

d .
g+l g < Ry o vOL R >0 (2.6)

HY(Q)

Vi B, hut bat ky tap con bi chan cua L*(Q) nén ap dung bat dang thirc Gronwall cho

(2.6) ta c6 B = H (Q)(pl ) v6i p, =2R la mot tap hip thu bi chin cua nira nhém
{S(1)},5, trong H, (Q): Nghia 1a véi bat ky tap B nam trong L*(Q), ton tai 1, =T,(B) chi

phu thudc chuan I’ cta B, théa man, V¢ > T, Vu, € B,

1S @yuy 15, 6, < 2.7)
Nho phép nhiing compact H,(Q) cc L*(Q), Ménh dé 2.1 va Ménh dé 2.2, ta co
dinh 1y sau:
Pinh 1y 2.1. (Su t6n tai ciia tdp hit toan cuc trong (I*(Q), [*(Q))) Néu cdc gia thiét
(H1), (H2) va (H3) duoc thoa man thi nira nhom S(t) sinh boi bai toan (1.1) co6 mot tap hut
toan cuc A, trong (I}(Q), L} (Q)).

3. TINH TRON CUA TAP HUT TOAN CUC

Thuc té, ching t6i muén ching minh su tdn tai cua mot tap hut nam trong
(L (Q), H)(Q) N L (Q)). Dé giai quyét van dé nay, ching t6i st dung phuong phép duoc
trinh bay trong [13,15]. Trudc tién, ching toi gia thiét @ thoa man diéu kién sau:

(H1bis) a(|u P

Ménh dé 3.1. Néu cdc diéu kién (H1bis), (H2), (H3) duwoc théa man thi nira nhém
{S@®)},., co mot tap hdp thu bi chan B, trong (I’ (Q), Hy(Q)N L' (Q)).

) (Q)) kha vi lién tuc, khéng giam va théa man diéu kién (H1).
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Chitng minh:
Gia sir cac diéu kién (H1bis), (H2),(H3) dugc thoa man. Lay tich phan phuong
trinh (2.1) trén [£,£4+1] v6i ¢ 27, va su dung (2.3),ta thu dugc

t+1 2 2 p
L [a(HuHH (Q))HuHH @ +jgf(u)udx—jggudx]dssjo. 3.1
bat F(u) :J.Ou f(s)ds. T (1.4) va (1.5) suy ra ton tai cac hang s6 duong Cs,Cq
thoa man:
e |ul —c, < F(u) <uf (u) +%3 lul . (3.2)
. P
Do do, jQF(u)dx < jQ S+ =L (3.3)

Tir (3.1) va (3.2) suyra
1+1 +1
J- [a(” u HH @) lu Hi @ +IQF(u)dx—Iqudx]ds S%. (3.4)

Mit khac nhan phuong trinh dau tién cia (1.1) véi u,, ta thu dugc

drl
i, 1% ) + dt[ a(Hqu (Q))Hqu @ +JQF(u)dx—‘[qudx]

1 2 2 2
— iy o)y g, Sl s
bit: L= sup |a'(s)|. T (2.6), (2.7) va (3.5) suy ra: Néu u, € B, thi:
0<s<p,
d
o [ allul?, I ully o +] Fade—|_ gudx | < LR?. (3.6)
Do do, tur (3.4) va (3.6), sir dung bat dang thirc Gronwall déu, ta c6
1 > po(c; +1)+2LR}
_a(||u||Hl(Q))||u||H @ +IQF(u)dx—_[qude 5 .37

Stdung (1.2), (1.4) vaB6dé 1.1 taratratir (3.7) va (3.2),v6imoi t > T, =T, +1
va u, € B, thi
lu, 2, o+, I 0 < (3.8)
Vay ntra nhom {S(?)},., c6 mot tap hap phu bi chan B,.
Ménh dé 3.2. Nica nhém {S(t)} ., la chudn yéu lién tuc trén S(B,) véi B, lamét tap
hdp thu bi chan nam trong khéng gian (L' (Q), Hy(Q) "L (Q)) thu dwoc tir Ménh dé 3.1
Chitng minh:
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Chon Y =I2(Q), X =Hy(Q)NL (), két luan sau thu duoc truc tiép tir Dinh Iy 3.2 [13].
Pinh 1y 3.1. (Su t6n tai tdp hit toan cuc trong ((L*(Q), L(Q))) Gid st cdc diéu kién
(H1bis), (H2), (H3) duoc thoa man. Khi do nita nhom {S(t)},., lién két véi bai toan (1.1)

c6 mot tap hut toan cuc A trong (IF(Q), L1(Q)).

Chitng minh:
Tir Ménh dé 3.1, Pinh 1y 2.1 va Dinh 1y 2.6 [13], dé chimg minh sy ton tai tap hut toan
cuc A, ta can ching minh ring Ve >0 va tdp con bat ky bi chin B < [*(Q) ton tai hai

hang s6 duong T =T(g,B) vA M = M (&) sao cho: I ul’<Ce, YuyeB vatzT,

Q(lul=M)
trong d6 hang s C khong phu thudc & va B. Theo Bo d& 2.4 [13]: Ve >0 cb dinh,
36>0, T=T(B) va M =M (e) sao cho do do Lebesgue |Q(S(t)u,2M)|<o ,

Vu,eB, t>T va | g [P<e. (3.9)

QIS ()ug|2M)

Nhan phuong trinh dau tién ctia (1.1) véi (u—M )" ta duoc:

u (=M —alllulll, A =M+ fu)u-M)T = g(x)u-M)I". (3.10)

Hy(Q)

Trong &6 (u—M), 1a phan duong ctia (1 — M) nghia la

u-M , uxM,
(M), =
0 , u<M,
M 13 modt hing sb duong. Tir 1.4), voi u>M va M du 16n, ta co
f@y=c |ul™.
Do do,

L) - > Ju " (- M =% ™ (=M™ +% ™ =My

* *

> =M+ U =M 2 - MY+ M -My (B1)
2 2 2 2
Hon nira,
* 2
gu-M)' < (@ —M)> +@. (3.12)
2 2¢

T (3.10), (3.11) va (3.12) suyra:

1d ) 2 2 .
P o @M+ (g =Dfallulf, ) IV =M dx
c_* q72 _ q 2

i M Lz(uZM)(u M), dx < 2¢" IQ(uzM)|g|
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Do do¢,
d q q-2 q 2
E Q(uZM)( _M) dx+ 2 qM .[Q(uzM)( M) dx< =~ 2¢ J.Q( >M)|g|
Str dung bt dang thirc Gronwall, ta c6
— M) —_ M) M _ g 7 A
IQ(uZM)(u M)+dx < .[Q(@M)(u(o) M)“’dx ¢ C*ZM(q—Z) Q(uZM)lg| dx e
q 2
Ry P -4
Vé6i T va M du 16n, két hop voi (3.9) ta co
Joony, =M ix <6 (3.13)

Tuong tu, ldp lai cac budc trén vo1 (u+ M) thay vi (u—M), trong do

u+M , us-M
u+M)_ =
0 , u>-M
. . \
Ta ciing thu dugc: jg(uS_M) (u+M) | dx<e (3.14)
Tir (3.13) va (3.14),v6i T va M du 16n, suy ra:jm L, (u=M)"dx <. Do do,
q _ _ q q _ q q q
IQ(\M\ZZM)'M | dx = Q(\L¢\22M)|u M+ M | dx <2 .[Q(\u\zzM)q u | M) dx+2 IQ(\u\zzM)M dx

q+1 B .
=2 J.Q(\u\zzM)q u | M) dx < Cg’

voi T va M dalénva C khong phu thuge & va B. Vay, nianhém {S(7)},., c6 mot
tap hut toan cuc A, trong (L*(Q), L (Q)).

B6 dé 3.3. Gia sir cdc diéu kién (H1bis), (H2), (H3) dwoc théa man. Khi d6 moi tdp
con bi chan B trong [*(Q), ton tai 56 T, =T(B)>0 sao chol|u,(s) ||L2(Q)< P, YV, € BNs 2T,

trong do u,(s) = %(S(t)uo) |, va p; la mét hang s6 dwong khong phu thudc u,.

Chirng minh
Lay dao ham phuong trinh ddu ciia (1.1) theo thoi gian, ky hi€u v =u,

v, —div(a(||u ||H (Q))Vv) 2d1V(a (lu ||H (Q))(IQ Vu-Vvdx)Vu)+f’(u)v =0. (3.15
Lay tich vo hudng ctia phwong trinh trén véi v, va sir dung (1.5) ta thu dugc:

1d

E?HVHLZ(Q)

Do a khong giam, (3.16) kéo theo

+a(lull?, )(I VuVvdx) <c,[vI% . (3.16)

Hy(Q)

)IQ Vv [P dx+ 2a'(H ull?,

HY(Q) L(Q)
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d
L, g5 26, v B, G.17)

Mt khac tr (2.6), (3.4), (3.6) va (3.7) suyra:

t+1 5
L lu, |2, dx<C (3.18)

Al()

trong d6 C 1a hang s6 duong va ¢>T,. Két hop (3.17), (3.18) va ap dung bat
d?mg thitc Gronwall déu ta thu duoc: || u, ||i2(Q)S pi,t2T,=T,+1 va p, 1a mot
hing s6 duong.

Pinh li 3.2. Gid sit cic diéu kién (H1bis), (H2), (H3) duwoc théa man thi nira nhém
{S(£)} .o lién két véi bai todn (1.1) c6 mét tap it toan cuc A trong (L (), Hy(€Q) ML ().

Chitng minh: Tt Dinh 1y 4.7 [15], Ménh dé 3.1 va Ménh dé 3.2, chung ta chi cin
ching minh nira nhom {S(¢)},., 1a compact tiém cn trong khong gian (Z(Q), Hy(Q N (QY).
Dé ching minh diéu ndy, chiing ta s& chimg minh {u, (¢,)} 1a mot day Cauchy trong H, ) (Q).
Ta co:

(a(xPyx—a(yF)y,x=y =<jo‘%[a(rsx+(1—s>y\2>rsx+<1—s)(sx+(1—s)y)]ds,x—y>
S x-yf [ asx+(=s)y )] se+(1-s)y|ds+2[ ' sx+(=s)y X+ =5)p)x-p) F ds
2m|x—y|2J-dS >m|x—y[.

Do do6, voi u,,u, € Hy(Q) thi

<_(a(|| U ||2(1)(Q))Au1 + (a(H U, ||2 YAu,), (u, —u,))

Hy(Q)

= [ CaCllu 12, Vi + (ally B, ) YVu,).V () =, dx

Hy ()
2

Hy@) ' (3.19)
Nho Binh 1y 2.1 va Dinh 1y 3.1, chung ta c6 thé gia sir {u,(t,)} la mot day Cauchy
trong L’ (Q) va L1(Q).
Tu (3.19) taco:

>mllu —u, |

1,0, 1,00, [ g 50,00 = £, 1)+, 0,0+ £ 0, 0,) 1,1, )
< jQ%un(tn)—%um(rm)||un(rn)—um(tm>|dx+ [V, @)= 1, ) 1,1, =, (8,) | d

)= 0 1,0, s 160, s+ 0D =10, )0, s
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Sir dung B6 dé 3.3 va tinh bi chin cta f'(u, (¢,)) trong L7 (Q) suyra {u (z,)} la day

Cauchy trong H)(€2). Do d6 nira nhom {S(f)},., 1a compact tiém can trong (Hy(Q) ML (Q)).

>0

4, SU TON TAI VA ON PINH MU CUA CAC NGHIEM DUNG
Dinh nghia 4.1. Phan tir u" € H)(Q) N L (Q) duoc goi la mot nghiém ding ciia bai
todn (1.1) néu, véi Yve H)(Q)N L(Q),

2
a(lu1l}, o,

_[Q Vu' Vvdx + J.Q f(u)vdx = IQ gvdx. 4.1
Pinh li 4.1. Gid sit cac diéu kién (H1), (H2), va (H3) duwoc théa man thi bai todn

(1.1) co it nhat mot nghiém diemg u” théa mén

2
e I g + e W2, < 4 (4.2)
trong do
2m C|Q|+Hg||z ;
A £ Hon nita néu (H1bis) thoa man vi ¢; <mAy (43
4min{l, 1}/1 |

voi A la giad tri riéng ddu tién ciia todn tir (=A, H)(Q)). Thi nghiém ding cia (1.1)
la duy nhat va én dinh mii.
Chirng minh.
i) Sw ton tai Lay u, = Z}/njej, trong d6 {e;}7., lamotcosdciia H,(Q) N L' (Q). Ky
J=1

hi¢u V =spanie,e,,...,e,} .
Theo (4.1) ta co:

2
a(| Vu, HH (Q))J.Q Vun.Vvdx+IQ S (u,)vdx = IQ gvdx, 4.4)
v6i moi ham thu veV, .
Ta xay dung toan tr sau R :V — V, xac dinh boi:
(Ru,v) = a(l u Hi[ (Q))JQVM.Vvdx+_[Qf(u)vdx—jg gvdx ,Yu,vel, .

Str dung bat ding thirc Cauchy, B6 d& 1.1, (1.2) va (1.4) suy ra:

(Ruuy=a(|u Hz (Q))J.Q|Vu & dx+'|.Qf(u)udx—J. gudx

2Dl ey 019215 ||g||m)
> 20y g+l v ]
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>?mm{1 Ul g Nl g —21 (4.5)
2mic, | Q|+ glF,
VO<r<m,ueV, va (= i ~EL T (4.5) suy ra: (Ru,u)>0,
4min{l,ﬁ}ﬂ1
m
Vu eV, thoa man: ||u||H (Q)-FHMH;(Q)_K-

Do d6 nho mot h¢ qua cia dinh 1i diém c6 dinh Brouwer [12, Chapter 2, Lemma 1.4]
suyra: Ju, eV, saocho R (u,)=0 véi |lu, HZ @ +lu, qu(m L. (4.6)

Do d6 {u,} bichan trong H,(Q) L/(Q). Sir dung tinh compact ctia phép nhiing tir
H) Q)N L (Q) vao L*(Q),tacd thé trich dugc mot diy con ciia {u,} (duocky hiéu twong
tu) hoi tu yéu trong H J( Q)N L(Q) va hoi tu manh trong L'(Q) téi phan tur
u e Hy(Q)N L (Q) . Do do, t6n tai mot diy con hoi tu hau khip noi trong Q. Hon nita,
f(u,) bi chin trong L' (), f € C'(R) va ~(a(lu, [}, ,)Au,) bi chin trong H™'(Q).
Ap dung thu thuat chéo héa va sir dung Lemma 1.3 [9, p.12] va Theorem 4.18 [10, Chapter
4], ta ¢6 f(u,)— f(u") trong I'(Q) va —(a(llu, ||H (Q))Au )y — —a(lu ||H (Q))Au*)
trong H'(Q).Do d6, u" € H)(Q) L(Q) 1a mdt nghiém ding cua bai toan (1.1). Bt
dang thie (4.2) thu dugc truc tiép tir (4.6) khi n tién ra vo cung.

ii) Sw duy nhat va on dinh mii: Dat w(t) =u(t)—u’, ta co

IQ w,vdx +I (a(|| u ||i1 (Q))Vu a(lu Hf{ (Q))Vu*),vvdx + IQ (f@)— f(u"))vdx =0,

v6i moi ham thtr ve H (Q) N L/ (Q).

Déc biét, chon v=w, ta co:

|w||m) +f, (allully o Vu—allu’ [, Ve )V -y
+j (f @)= f (@) u—-u")dx=0.
Tir (4.3) va (3.19),suyra —llw\l Py T2(mA ~ c3)||wHL2(Q)_O. Ap dung bat dang

(), gy €20

thitc Gronwall cho bat dang thirc trén ta c6 || w(t) I @ €

L(Q)

Do d6 nghiém dimng cua (1.1) 1a duy nhét va 6n dinh mi.
5.KET LUAN

Bai bao d3 phat biéu va trinh bay hoan chinh nghién ctru ddng diéu tiém can nghiém
ctia mot 16p phuong trinh parabolic twa tuyén tinh théng qua nghién ctru su ton tai cac tap
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hut toan cuc. ngoai ra, bai bao con trinh bay su ton tai va 6n dinh mil cua nghiém dung ctua
bai toan.
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THE ASYMPTOTIC BEHAVIOR OF SOLUTIONS FOR A CLASS
OF NONLOCAL PARABOLIC EQUATIONS

Le Tran Tinh, Mai Xuan Thao, Nguyen Thi Sam
ABSTRACT

In this paper we consider a class of nonlinear nonlocal diffusion problems involving
Laplacian operator where the nonlocal quantity is present in the diffusion coefficient which
depends on-norm of the gradient and the nonlinear term satisfies a polynomial growth. By
using Faedo - Galerkin method, we first prove the existence and uniqueness of weak
solutions. Then we study the asymptotic behavior of solutions by investigating the existence
and regularity of global attractors in various bi-spaces. Finally, we study the existence and
exponential stability of the unique weak stationary solution to the problem.

Keywords: Nonlocal parabolic equations, weak solution, global attractors.
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